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PREFACE. 



I 

The pseudo-philosophy, characteristic of the period, has arisen 
from the broad statement of material views by popular writers on 
scientific subjects and the generally materialistic tendency of 
lecture-room teachings. If these teachings are accepted — God 
(if they admit such) is unthinkable ; Life and mind molecular 
arrangements ; Vitality, electrical or physical force ; Man, a sen- 
sible automaton ; Creation, but the poteiice of matter ; the casual 
displacing the actual, the methods of Nature become the Causal 
fact, and Man's Immortality, final in the expression of Fame. 
Thus bereft of God, as a Creator and Providence, and of Immorr 
tality — thinking man in death meets annihilation. 

The object of this treatise is to discuss these dicta in plain 
language ; and when words are used which have a scientific as 
well as a general meaning, the latter is to be taken. The 
etfoit has been made to probe the methods of nature as disclosed 
in her mechanics, chemistry and physics, and to find, as far as 
may be, the ultimates on which the Kosmos is reared, whereby 
eacn reader may arrive at a conclusion, without having wholly 
to rely upon authoritative dogma. Authority should be accepted 
9nlj when supported by evidences ; these evidences, reflected 
upon and discussed, may then be allowed to stand in the place of an 
independent idea* Hypotheses are indispensable to research, but 
they should be examined with a rigid sceptiasm^ for scientific 
imagination is only misleading when scepticism is lulUd. 

Xhe method of nature is to be sought in the grand generaliza- 
tions of Malpighi, Grove, and Darwin. Principles are the bases 

A of the Kosmos — Infinitesimals, its explanation. A knowledge of 
these infinitesimals constitutes Science : Philosophy has broader 

4 distinctions and a deeper aim. Our perc eptions of external 
objects are sense effects exciting consciousness \ our conceptions, 
ideas as units in intelligence impressed on the consciousness \ and 
when impressed, the impulsions by which we Will, Direct, and 
Control. 
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Ultimate conceptions, such as God and immortality, find but 
an indefinite expression in finite thought. If the Kosmos be the 
endless repetition of a thought there is no death, in the sense of 
annihilation. Of death the Roman wrote ^ Mors janua vitae,'* 
Joaquin Miller^ 

** This earthly load 
Of death, called life, which ut from life doth serer.*' 

When we reflect on the Cause we find a satisfaction in the intel- 
ligence which is recognised as everywhere underlying the methods 
of nature, displaying a purposeness in their conception. Our 
difficulties arise not so much from the indefiniteness of the con- 
ceptions which are formed in the mind, as from the attempts made 
to render these conceptions, which are necessarily indefinite — 
definite. If we regard effects as occurring in an invariable 
sequence, the originating impulsion, however it arises, becomes 
the Cause ; we then have an antecedent existing in its own im- 
pulse, disclosing an intelligence and a power sufficient to accom* 
plish every purpose. And as a definition on such a subject is 
impossible, in the balance of probabilities, we must accept that 
possibility which is the most probable. 

The examination of the various subjects in comment was 
entered upon without bias and with the determination to accept 
all that was found consistent with reason. The scientific facts 
are generally accepted^the deductions firom these facts alone 
are denied or canvassed. The conclusions arrived at may be 
erroneous j the two sides of the questions are presented, and if 
their examination be as helpful to others as their consideratbn 
has been to me, I shall feel repaid for my labours. 

My space was limited as my subject was large ; to economise 
I have presented the names of authors without prefix or affix, but 
in all cases it is intended both should be supposed. To those 
writers whose matter I have taken, an acknowledgment is made 
by name or by inverted commas ; none named are known to me, 
. so no personality can be assumed. Utterances and writings, 
not the meriy have been the subjects of comment. * 

SiDNBY BiLLINC. 

Sunlnay'M'Thames, 
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Names.— Page 3, note 5, for Casendiy read Gassendi, P. 6, n. 3, Potterf read Porter. 

P. 12, lines 8 and 1 1, Humbolt, read Humboldt, and p. 24, n. 2. P. 203, 

in n., Ei/ke, read Encke, twice. P. 237, Rnhir, read Rrtiny. P. 303, note, 
line 3, Dr. Jllen Thomson, read ])r. Allan Thomson. P. 328, n. ), L 11, 

Tsckirhauscny read IVchiniliausen. 

Refbrbnce9. — Page 6, fourth note, read 4 instead of 2. P. 11, last note»read3 
instead of 2. P. strike out note 1, it being a repetition of note 8, 
p. 186. P. 177, line 10, after Jfan/, insert reference to note 1. P. 288, 
line 16, 1, read 2. P. 317, reference to qaotatioo {Prop, Sci.)» ^^^^ 
(Pop. Sci.). 

Misspelt. — Page 4, note 1, for Spectrescope, read Spectroscope. P. 18, line 14, Glo* 
begerina, read Globigerlna. P. 46, line 35, it^biitetiimaUy, read tnftoitest- 
mally, et infra. P. 253, note, line 4, hmeebt, read lancekst. 

Ekrobs.— Page 17, line 18, for Urea, read Urine. 

41 „ 27, »« master, read from matter. 
„ 43 „ 2 i, £^irec/i/}^, read directed. 
,» 81 „ 17, mslrtftf/iiw, read instinctive. 

„ 82, Caption of Chapter — Hi/pothesis, rcjid Hypotheses* 
„ 83, note 2, line 3, saving respiration, read serving. 
„ 84, lines 3 und 4, emphatically «ay so, read say no. 
,» 85, note 1 , line 4, have relaHw$y read has reference. 
„ 87 2, in these modes, read in three mode«. 
nt), line 5, discovered, rend disclose<l. 

14] „ 20, and from the goseiii, read and from which the gases. 
„ 163 „ 24, ihat in matter it « potttUate, read tbat matter is a 

postulate. 

„ 156 15, could not (•e^ rend could be. 

„ 200, lines 8, 9, 10, although physical science offers no justification for 
the notion thai moteeutet enn be mooed by states of 
consciousness, read that states of oooaciousneas are the 
results oi molecular motion?*. 
21 1 , iinec 5 and 4, Unison harmony, read unison of her harmony. 
„ 837, tine 12, coloor sr, rend eolonrof. 
„ S46, last line, strike out whether. 

267 „ „ crystalloid, read crystalline. 
„ 278, line 41 (inertia), read inertia. 

„ 281, note 1, line 19, in the idea influences, read ideal influeiioes. 

S8t „ 8, line 10, throogb its mmte, read demerits* 
,, 290 „ 1, line 6, f/a^emen/ read statements? 
„ 299, line ^4,p/iasrs, read phra.-es. 
,, 302 „ 27, re/raci! io/i^, read reflex actions. 
„ 306 „ 38, tends to one and Ac., resd tends to one made, and Ac* 
,,311 „ 13, unchanging; as an, read and as. 
„ 319, note, line 2, there is a, road there was a. 
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PART I. 
SCIENTIFIC MATERIALISxM. 

CHAP. L 

*The Methods of Nature. Animal Electricity and Vital Action, 
The Hypotheses of the Kosmos. God — Religious Reformers, 
Strauss, Spontaneity, Protoplasm, 

Only hj a discussion of principles can we arrive at the 
methods of nature, or rightly estimate phenomena. Every 
effect should be rigidly criticised, or effects originating in effects 
may be mistaken for a precession of causes/* and thus by a 
multiplicity of causes we may be led to accept an indiscriminating 
materialism, whereby, "matter" enthroned in an indurate eternity, 
creates herself, and by an inconceivable series of self-constituted 
motions amazes the consciousness by making intelligence one of 
Its states.^ Whilst we concede the chemistry and mechanics 
of nature we admire her resources, but when these creations of 
the cause are defined to be the infallible cause, the objective and 
subjective are involved in an indistinguishable chaos. The uni- 
versal and the unchanging alone are the true, and the true the 
for-ever subsisting eternal. The universal and unchanging are 
capable of infinite variation^ but the principles always remain 
constant in quality — as Heat^ Vitality^ Consciousness^ and Intelli" 
gince. 

Until it be accepted that principles and their conditions are the 
working facts of science, speculation^ will never be banished and 
dogmatism will retain its ascendency.^ Ultimate facts are the 

' " The pur|K)»e of the physical Mciences throughout all their provinces is to an.fwer 
the question vohat it f The purpose of the moral sciences i» to answer the question 
wimt ought tobe" (< MaeuUoffi^t EtMemlDweriatitm'), or rather what iboiikl be our 
rule of coodact 

' I \n' chancTH^ In organs are but vnriHtions in the great MyMtem by which new mat- 
ter i.H a»'4tm dated to the animal body, and . . . always bfar a certiin relation to 
the original type ait partf of the nme design. (< Bell, Brid, Treat., ^ P- 21) 

' We never attain the certainty " that our conceptions are really identical with 
truth." Speculative inreMtii^ation mii<*t be ailmitted yet even ** in the so-cilled esuiCt 
sciences , . , beyond ji certain limit the-e ceiwe to be exact.'* (Kekulej. 

4" Since Bacon's time hypotheses are made and treated a<4 proved, and fioally 
"are gradoalljr nUeed toarttdef of fattb," and aU who sin agaioet these dogmai 
HB peneeoted af beietioi . . • (* KekuU: Jkmn, 

I 
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Vitality 



only bases upon which exactness can be founded*} science then 
instead of being a bundle of specialized threads, presents a united 
whole ; chemistry, mechanics and electro-magnetbm, inter* 
dependent, are the streams of a vast river whose sources are 
unknown, whose termination is hidden \ the whole interlaced 
by vital energy. Where in phenomena is found an effect without 
an antecedent ? Vitality, grand though its place be in the 
Kosmos, has its antecedent in the originating impulse, which pre- 
cedes and coerces all^ — that all in nature which wields the corre- 
lated forces as its methods of action whereby particle is interknit 
with particle, whether the form be animate or inaninuite; by 
which masses are raised and disintegrated, growing from imper- 
ceptible realities, and when resolved again into these imperceptions 
become viewless as the wind. Vitality, the proximate of nature, due 
to the presence of its simple law, is universal, as spontaneity resulting 
in method. Where shall we seek an atom or a molecule in that 
absorption, the unity of the universe ? The correlated forces 
result in heat — electricity, heat ; magnetism, heat ; light, heat ; 
motion, heat ; chemical affinity, heat ; gravitation, heat ; for if it 
be not a correlated force to what shall its origin be assigned ? If 
in the forces we have a correlation beginning in and resulting in 
heat, is it not probable the material elements have their origin in 
the same universality ? What is an atom ?^ a sand grain which 
can be split into imperceptible dust, and as a liquid solution 
further disintegrated ; vaporised, it passes into a beyond inap- 
preciable by the highest powers of the lens ; in reason, it would 
seem to have passed into its primordial. If the primordial be 
considered an existing entity, imponderable, imperceptible, its 
conservation is a continuing fact \ a matrix ever giving to objec- 
tivity and ponderosity, units as representative dynamics — Force 
and Matter. 

Chemistry and mechanics, as simulations of the working powers 
of nature, are the technics of physics, the expressions of a Hnite 
intelligence acting by external agencies; the vital hct^ the 
expression of an unlimited intelligence acting through an innate 
internal convulsion quantitatively and qualitatively assimulating 
materials and through affinities suiting them to the necessities of 
varied combinations. The method of nature is shown in its 
resulting effects — the cause, in its purposed finality. If vital 
energy were the result of chemistry^ mechanics and force 
whenever the chemist, machinist and electrician concentrated their 
sciences on their collected materials we have the right to expect 

' *' TLe clien)ist will uhvoys welcuaie uii explanation ol liis units because chemlstiy 
reqniretf atomii onlj as a itarting poiDt, not «■ an end.'' {*K€kuU,* Bonn.) 
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in their compacted substance (simulated protoplasm) the exhi- 
bition of life. If the vital energy be present in every particle 
known as substance then in a spontaneity of action the distinc- 
tion between the inorganic and organic is broken up^ and we 
have life in its latent form waiting for apposite conditions to 
make its display. No composite substance can have qualities not 
existing in the elements composing it, though in the aggregation 
new forces become apparent.' 

Generally stated, science is perception. When atoms and 
molecules (not objects of perception) are presented as real and 
existing quantities, science becomes the imaginative.^ They 
may be contemplative necessities in scientific analysis, as symbols 
to work out the problems presented ; but when theories are 
founded on supposititious quantities inexactness must result.'* If 
an atom be distinguished as the smallest severable quantity of an 
elemental substance, and a molecule^ as the smallest severable 
quantity of a composite form, we get nearer to a definition and 
have Thomson's "definite masses of matter." It is easy to 
understand that the particles of elemental substances unite in 
definite proportions, the aeriform, liquid and solid, being dif- 
ferent states of the same substances.^ When phenomena are 

^ If, u amertod* liie sfchlteetaie of the gntn rwemldM the aicblfeetiim of the 
CD'^tal (< Frag* Sei^' 116), It it tomettiiiig like sayioff that hoth exiit by the same 

vital fact. 

'Liebig says, ''Vital force manifests itself in two conditions — that of a static 
•cqailfbriam, as fn the seed, and in a dynamic atate, as In growth and reprodoction/' 

^Democritus taught, ** From nothing, nothing can come ; notbincr that is can be an* 
niliilated ; all chang^e is only a combination or separation of particles. ' This is supposed 
tobe the firstsciuntific ob:»ervation of matter. Bayle's deiinition was, " The chemical 
dement It that wbkib la not farther dhriilble into materially different parts." With 
tbe idea of the chemical element that of Indeatructibllity ia eonoecbed j from thia 
followed, the invariability of elements. 

^ " The whole value of science consists In the power it confers • • . of apply- 
ii^ to one object the knowledge acquired from like objecta, .... and It 
is only ao far as we can discover and register resemblances, or differences, that we 
can turn our observation to account,'' for " vrhatiatruo of one thing is tme of ita 
eqaivalent." (Jevons.) 

* ** We are unable to ascribe either the existence of themolecnles or any of their 
pmpertieii to the operation of any of the causes we call natural." (Clerk Max- 
well.) Herscbel, J., 8aid it has <* the essential character of a mant^aefund ariiele." 
Gii^endi had a Rimilar ideH. 

* A molecule — " the smallest particles of a substance in which its qualities inhere, 
or the amallest partldeaof a aobstance which can exist by themselves.*' " Among 
chemical reactions we may distinguish three cl.isses — 1st. Those in which molecules 
JiH' liroken up into atoms. 2nd. Those in which atoms are united to form molecules, 
•ird. Those in which the atoms ol one molecule change places with those of ano- 
tbsr, !>. analysis, 8}-ntheals, metathesis." (* Cooke's New ChentiUry,*) 

Kekule sny.o, all the conceptions which the mind could form regardinc: the 
tnente of mattery the hypothe^isof discrete mass particles has led to nn intelligible 
ocpianation of facts. " We must imagine matter consists of small particles uniform 
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Malpighi's Littles. 



analysed only forms and forces are found, their infinite modifica- 
tions objectively presented^Nature. By force elemental sub* 
stances are disintegrated, but it is tmfK)ssible to say nature recog- 
nises atoms^ the composites arising through affinities resulting from 
an innate action. When Malpighi said all things were composed 
of littles, he spoke of the Increase of substances through the cen- 
tralising focus or nucleus and by deposition. It is probable the 
germ is as much insisting in simple elemental substances as in 
composite organic forms, for a mass has no other qualities than 
those of its elements ; germs have multiplication through an active 
vitality, whilst the particles in elemental substances cohere through 
a latent vitality ; in the processes of crystallization there is a some- 
thing approaching interbreeding or multiplication, although the 
formation is said to be mechanical^ because it is a deposition by 
layers. 

In all organic combinations carbon is present. In any of its 
forms it cannot be. fused. In its perfect form (the diamond) 
when combusted, there are no debris. In the gaseous form it is 
known only in combination, and in some phase or other it ap- 
pears in all substances % a review of all the facts relating to it 
gives the idea of an objective form of heat.^ Heat is a universal 

i n tbeir material and not further divuible, not even by chemical procetMen.' Of atoms 
tliey occamalate "In conBeqtieiies of force* Inherent in them or acting on them, and 
thus produce system.^ of atoms or moleeule§/* " If tbii conception of the etiHence of 
matter is tiiken, chemistry may be defined as the science of atoms , and physics as the 
science t of molecuies,' * nnd " that which treats of masses as n 8e|)nr?i(«' discipline in me- 
chuniCA. Mecbanic«y physics, and cbemiiitry . . . are the bunea of all special 
natoral tciences became ... all ehangee in the gnat Kotmoa or In the niclo- 
cosmos of the vegetable or animal body can be but of a mechanical, phyiiical,or che- 
mical nature." Atomf he calls the building stones'' of which the molecules are 
constructed. ** The separate atom* of a molecule are not connected all with all^ 
ail with one, but, on ih« emifwy, eiM f« eonneded vtHh cnfy mm ei* wUh 
a few neighbouring mtonis, just as in a chain, link is connected with link.** 
Atoms within the molecule must be in constant motion, although nothinj? certain 
18 Icnown respecting the nature of this motion." The motion of atoms, therefore 
is certainly ftmilar to that of molecules in the solid state, and thus it may be said that 
the ntoleieule* of exiting 9tAtkm»$$ are toUd aggtegmHmu of aiom*.*' The natom 
of the motion of atoms, unknown at present, perhaps may be imagined as an o«- 
cilleitory one in such ii way that the number of oscillations executed in the unit of 
time exactly represents tije chemical value. Chemical quantivalcnce only accounts 
'* for the ekemicai teriai oemntHom" bat does not explain " tbei r position in space and 
the form of molecules.*' Investigations show " that tiie nature ol the connection bf 
atoms influences the mean distances of atoms." The nature of the forces which 
connect atoms has "not been made up at present'' The electro»chemic&l theory 
of Berselins proving insafficient. Besides tbe cbemicai qnantlvalences tbe specific 
intensity must also be considered : whetlHHr tbe property of atoms is dependent on 
weight has not been obtained," but this seem'* certftin, that the numerical vtiluevf 
the atomic weight is the variable by which the substantial nature and all pro* 
pertiet depenthnt on this are determined** (' Rectoral Address, Bonn,* 1818.) 

^ Higginx considers tbe spectrum of a comet m»j be regarded as tbat of carbon. 
Seccbl and Wolf cane to tbe same coocliiiiona. (* Frodor, Speetmcopot P* ^4 
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principle, and the more its active state can be nullified the nearer 
the solid is approached, as shown in condensing into a liquid form 
oxygen, nitrogen, hydrogen, and air. A great stress is laid on the 
mechanical action of heat, but its application should be to the 
antecedent working fact.' Motion is the result of heat, its con- 
dition (heat) being expressed as vibration ; as a principle heat is 
the parent of its conditions, heat, light, electricity, &c., known 
as the correlation of forces.^ To the expression of heat as an 
antecedent principle acting through its conditions we owe all we 
know of phenomena. Heat, instead of being " a mode of motion" 
is the principle to which motion is due. Motion is an effect; an 
effect may be the mode of the manifestation of a principle, but a 
principle cannot be the mode of an effect.^ 

What vitality is we do not know, but can say were there no 
heat there were no exhibition of life ; if, as said, life be only ani- 
mate motion, life becomes a modification of heat. Temperature 
merely expresses the dynamic state of heat. Heat and life may 

1 Sepuin, in a work on railways, 1<<39, expressed an opinion, entertained in com 
mon with bimttelf, by bU uncle Montgolfier, of tbe identity of beat with mechanical 
fbree, and calcalated ite eqahraleiice. Tbe idea has been practteally Uimitreted in* 
dependently by Joule and Hehnholts. {Vide infrhy article •* Heat.^*) 

' Mr. Justice Grove, in his work on the* Correlation of P/ij/sical Forces* (p. 153, 
4Ui ed.)i Hays, A prepared daguerreotype plate in enclosed in a box filled with 
water having a glaan front with a ebatter over it. Between thia glaw and tbe plate 
la a gridiron of Silver wire ; tbe plate is connected with one extremity of u gnlvao 
Bometer coil, and the gridiron of wire with one extremity of a Breguet's helix — an 
elegant instrument, formed by a coil of two metab, tbe unequal expansion of which 
Indicatee illgbt cbangea in temperature — tbe other extremity of the galvanometer 
and hdix are connected by a wire and tbe needles brought to zero. As soon at a 
beam either of daylight or the oxyhydrogeii light is, by raising the shutter, per- 
mitted to impinge upon the plate, the needles are deflected. Thus light being the 
initiating force we get chemical action on tbe plate, electricity circulating through 
tbe wiree, magnetism in tbe coil, beat in tbe helix and motion in the needles.*' 

' Science calls heal vibrntion ; yet the heat of the sun is commented on as specific. 
If heat l)e tbe mere vibration of material particles, there can be no exhaustion of tbe 
sun's beat. Tbe heat, or whatever tbe principle, the sun has tbe power to pro* 
doce its like, and thus the planetary system depends on his energy. No science 
shows that Ihecnpacity for the excitation of the vibrations can be nullified. Tbeteift- 
books continually speak of the store of lieiit in the sun, &c. If the vibratory theory 
be true* then tbe sun imparts to tbe earth the potence of excitation even when not 
directly acting on a particnlar surface, as in the night. Are we to suppose the 
potence ie always becoming active? or that in consonance with the theory that the 
vibratory action once set up is always in action, intensified only when reflecting the 
direct beat of the sun ? In light heat is tipuken of as a something specific, as the 
•doriSe rays. Light will pass through a lens of ice without melting it and fire a 
match beyond. If heat be but a vibration of tbe particles of the mam, bow is tbe 
eobmion of the particles maintained, and how can the mere motion of the particle 
fire tbe match beyond ? if, on the other hand, it be said beat is the vibration of the 
elements of the ether, then, as it directly passes through tbe lens, whether of Ice «»r 
of glass, it leads to the Inference that it is a something specifle, a substance im- 
l»onderablh only because science has no balance sufficiently delieate to detect its 
weight. ( Vidn infra. Part 2, *' UeaU") 
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both exist without the expression of form ; form then becomes 
the objective expression of an activity through the operations of 
law, thereby presupposing an intellectual predisposition.^ If all 
acts be the embodied facts of an intelligence subjective to itself, 
resulting in an objective form, then all analysis becomes in intel- 
ligence a synthesis. Perception is embodied in conception, and 
conception in result is perceptively embodied ; the image sym- 
bolised in the mind is as subjective a reality as phenomenon in its 
objective phase is real to the senses.- Finite powers give but an 
imperfect presentment of objective forms, but when the finite is 
magnified into infinitude the analytical becomes the synthetical ; 
then intelligence embodied in principles works out in analysis, by 
a multiple of littles, all objective phenomena. If this subjective 
intelligence be existing, we have the creative idea embodied in 
substance. It appears idle to say from the objective or material 
is produced the intellectual and subjective or ethereal.^ It does 
not follow because we find the incomplete presentment of a form 
which, by progressive steps, becomes complete (the horse), that 
the first presentment was merely tentative; in the completed 
form is seen the completion of the concept! ve idea ; are we then 
to say that so vast a stretch of intellectual power is a resulting 
effect, a potence of matter \* The facts of natural phenomena, 
as we trace them, show that the perfected organism is reached by 
a sequence of almost imperceptible differentiations in form and 
function. The finite commences in littles, and developes into 
magnitudes. Watt devised his engine, but did not conceive the 
nugnitude of the perfected machine, and its almost infinite adap« 
tation to mechanical force. The infinite begins in conception, 
and presents the first form as the commencing step of the design, 
the perfected image being present in idea before its first present- 
ment became phenomenal ; in art the design is conceived before 
the idea is manipulated. 

* The a^reat Creator of all thincfs has Infinitely diversified the works of his hands 
bat at the same time stamped a certain nimilitude on the fe4iture9 of nature that 
demonttntei to m ttiat ike whole U one family of one parent." {* Zoonomia,' 
£. Darwin, pief., Snt ed.) 

* It is hut to exercise our reflection.s to find we are in the centre of a system 
wherein the strictest relations are established between our intellectual capacities and 
a material world. (BeU, * Btidg. T:) 

* The mind is forced to interpret the impretwions received throug^h the senses as 
proofs of tbe reality of a material world, and in Mice manner is forced to interpret 
the intuitions of dependence and moral ol)li:^atioa as proofs of tbe reality of a spidtUHl 
world." (Potter, * 5ei. aiid Revel.^' p. 33.) 

* If the " stmctare of the oniverse is * an insoloble mystery* (* Bel/ati M'}, wbat 
evidence Is it possible to adduce for the "potence of matter?" The riddle only 
becomes more perplexed. *' I have asked myself ran it he possible that man's know- 
ledge is the greatest knowledge — tiiut man's life is the tiighest lifer" (i'^ndaii. 
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It is said that the universe^ is a mere mechanical ^rraneement ; 
Hclmholtz says there is no machine hut is the result of Intelli* 
gence. To uiis intelligence we direct our enquiry and find an 
infinite expansion of thought beyond the power d[ the finite to 
penetrate. When we are told uiat the germ' contains all the 
successions of phenomena, we must conceive the intelligence 
which devised this germ machine and endowed it with powers 
which consummated the purposes of its institution. To speak 
of the universe as a machine is to speak also of the intelligence 
which designed;^ fashioned, and not only crushed its energies into 
form and fact, but instituted them. If the universe as a consum- 
mated problem be unfathomable, how much more does it become 
so when we ponder on the little, the first condensed speck which, 
by the expansion of its law becomes all we know and see, or 
imagine we know and see. When human ingenuity has pene- 
trated the outlying facts of the material phenomena, it has its 
pause, for the mystery of life, the mystery of mind and the 
greater mystery beyond, hitherto have defied all human scrutiny. 
The Finite is a grouping without, the Infinite an expansion 
from the centre comprising all within its concentrating power. 
Physical force is a resulting agency, vital force is the fact 
of the cohesion and coherence of the universe. Vital func- 
tion thus becomes the inherent power which moulds masses, 
crystallizes the inorganic, and granulates the organic, the impulsive 
power of living forms. 

Huxley says Our thoughts maybe delusive, but they cannot 
be fictitious." ^^Thus thought is existence,^^ for all our con- 
ceptions of existence are concentrated in thought.'^ Objects are 
but symbols of things painted on the retina of the eye and 

anchester.) Have we not hit) answer when he diicermi in matter" all theforms 
and qualities of life (' Bel, Add.*) 
1 Eranmne DarwiD, in ht« preface 'Zoonomia* says persona ''idly ingenious 

boiiied tbemtielves in attempting to explain the lawd of life by those of mechanism 
and chemistry ; they connidereil the body as an hydraulic muchine, aful the tiuids as 
jMissing through a «eried of chemical changes, I'orgetung thut aniiuutioQ wad its 
siienttal ehtraclnlstic." 

s <'Who coold liave believed that the sperms of all the fair objects which we 
behold in nature were in that void and dark and formless earth over whose waters 
the Spirit of God spread his lostering wing ?" Thoughts on i*erson. iiel.,* Goul- 
biirn, p. 10.) 

* '* We cannot think at all abont the impressions which the external world pro- 
duces upon us without thirikina: of them as caused; and we cannot carry out an 
enquiry concernini; their causution without inevitably cooimitting ourseived to the 
Ijyuothesis ot a lirst cause." (Spencer, ' First PHneivln/ p. 3T.) 

* *«Tbe complexity of straciure belongs to external nature*" We do not per* 
celre a relation between this complexity and the mind . . . the mind may be. as 
difUnct from the bodily organs as are the exterior iutlueQces which give them exer- 
cise." (Bell, * 7V !>• 7.) 
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translated in consciousness. In cases of colour blindness red 
appears to be green \ this would show that it is collective rather 
than individual experiences which determine a fact, and yet the 
green colour is as vivid a reality to the individual, as the red by 
collective experience, is determinative of the conception. As the 
external sense of vision is deceptive so may conclusions be which 
are Ingrafted on perception. Physical science built upon perceptive 
experiences can be truly translated only as they are reliable. 
Intellectual phenomena are only known as effects connected with 
objects. Material phUosophy therefore pronounces all to be the re- 
sultants of matter and molecular changes. Had we not intellectual 
consciousness there would be neither perception nor conception, 
objects, nor thoughts. When the symbol photographed in the 
eye receives transition it becomes our reality.^ How then can it 
be said the major (mind) has its origin in the minor \ (matter) ; 
logically we know all majors are composed of minors, but this 
can be said only of related things ; pile as we may atom on atom 
we should never elicit mind, pile idea on idea and a wisdom would 
be attainable approaching the precincts of infinitude. Percep- 
tive knowledge is built up of the symbols of things, not of things. 
How then can we say that the symbolical expression of that we 
term matter, objective forms, creates the subjecting intellect ? 
Water swells upon the application of heat, the mass being affected 
by an action within the particles," the manifestation is influ- 
enced from without. How then can we say the closely com- 
pacted brain moves through it own motion ? 

Admitting molecular changes, they occur through an external 
impulsion. Water at an unchanging temperature uninfluenced by 
external forces would remain apparently a motionless mass ; and 
so the brain, unless influenced by a something external to itself, 
would exhibit thesame death in life; only on an irrefragable evidence 
can it be accepted that consciousness and intellect are the result of 
changes in the positions of its material particles — this evidence 
is wanting. Were it otherwise, we must say matter comprehends 

^ **In tbe nen'ouij system it hoUls universuUy that variety or contrast is necessary 
to sensation." *^Tbe brain \s insensible — tbal part ot tiie brain wbicb^ ii disturbed 
or diseatnad, takes sway conacioiiiiDett, ia aa iniieiMtble an tbe leather of onr ahoe I 
" Reason on it as we inay> the fact fa ao— tbe brain, through which every impression 
must be conveyed befora it ia peroeived, ia itaelf iaaeoiible." (BeU, * Bridg, Trtut.^* 
pp. 161, 162.) 

* Front aaya, "heat envetopea each molecole in tbe form of ao atmosphere." 

C Bridgewatt Treatise*) Forter Science and lUvelation* p. 11), objectiJi(f to 
FaradHy\s view that atoms are ** centres of force," m\ys, •* A centre of lorce must 
either be material or immaterial j if material the absurdity is as before* if immaterial 
no aggregate of tbe immaterial oonld form the material miiveiae." Thia ia a mere 
qaeation of defioitioo. 
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itself— inert matter" thinks. When the confession is made 
that our knowledge of anything we know and feel more or less 
. . • is a knowledge of states of consciousness (however we 
mav dissent from the statement as to states of consciousness), it 
is aifficult to understand that these states of consciousness" can 
originate from matter. The s3rmbol of a thing is expressed in con. 
sciousness, and but for the intellect it would there stagnate like 
water uninfluenced by forces. To make the propositioi^ more 
obscure, we are told that 

*' The self and the not-self," being " states of consciousness," that of them 
we cannot have " such unquestionable and immediate certainty as we have of 
the states of consciousness which we consider to be their effects/' (§450 

Self and not-self, states of consciousness,'* ^ states of con- 
sciousness*' resulting effects of the self and the not-self ! is some- 
thing like saying a reflecting object is the result of the object 
it reflects ! 

Consciousnesss as the mirror of the mind is in itself a unity ; 
how that which is unity can be split into states is beyond my 
comprehension. We should not say a reflector is states of reflec- 
tion, and by a parity of reasoning it seems impossible to say that 
consciousness, being the reflector by and through which impres- 
sions are received, can be split into states. Science talks of states 
of consciousness, but science is not infallible. There may be 
states of mind, because the mind is composed of many parts i 
there may be distinctive intelligences, because intelligence consists 
of degrees. We are conscious, or we are not conscious ; this 
feet in relation to consciousness stands in the place of all its facts. 

It is not because of the insight which has been achieved by the 
analysis of the substances surrounding us, or by deductions which 
announce that worlds have evolved from chaos ;^ that all we per- 
ceive and all we comprehend are questions of physics. The stati- 
cal and dynamical are phases of phenomena, but the hidden energy 
which transposes and transforms defies the powers of analysis. In 
science, mechanical agencies find their expression and are in- 
truded as causes, but the intelligence underlying all has no place 
in molecular physics, which, duhr considered, if they have a place 
in a true system of nature, are found to be functional and deter- 
mined by their law. The dogmatism of science reaches its 
climax when we are told, No one possessing any knowledge of 
physical science would now venture to hold that vital force is the 

' " Obseivation Hhs never yet reached, or can ever reach, the development of a 
fiery ciuud into emotion, intellect, will \ pbeiiumeou oi' tiie iiumtto mind." (Porter, 
< Sd. and JteoeL,' p. 28.) 
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source of muscular power/'^ If this be the dictum of science, it 
becomes necessary to examine the data on which it is founded. 
Huxley says — 

<*The tendency to disturb equilibrtum— to take forms wliidi succeed one 
another in definite cycles — ^is the character of the living world.** When speak- 
ing of vital action, he says that he cannot tell ''the cause of the wonderml dif- 
ference between the dead . . . and the living particle of matter, appearing 
in other respects identical.'" It may be there will *' be discovered some higher 
laws of which the facts of life are particular cases," and that a bond will be 
found '* between physico-chemical phemMnena on the one hand and vital pheno* 
mena on the others at present we assuredly know there is none.** ('L. S./ 
p. 76.) 

The examination of this hypothesis brings us as a starting 
point to " the soul of the world,'' as an expression of universal 
vitality. We have Thales and his demons. The living active 
principle of Hippocrates called by him Nature, to which he re- 
ferred all sources of motion. An analogy of this thought is 
found in the philosophy of Spinoza and in the expressions of 
Goethe, that God is everywhere in nature, not that the method of 
nature is God. Kepler and others have thought that the exposi- 
tion of the methods of nature was tHinking again the thoughts 
of God.- Pliny's philosophy was his theology, for to him motion, 
whether vital or physical, was a display of thedi vine energy. Socrates 
had a conception that the changes in nature could be explained 
without having recourse to the direct agency of the Gods [vide 
* Clouds of Aristophanes J) Aristotle has his primutn mobile as the 
first moving cause. Plato recognised a Divine being.^ Aristotle's 
idea became to him a soul, for the first moving cause was active 
in animate forms through the instrumentality of a principle dis- 
tinct from the organism, and possessed an energy distinct from 
the organs through which it was manifested. It could receive 
nourishment, possessed sensation, motion, desire and intelligence. 

^ "Dr. Frankland asoettained by direct calometrleal detmrminationB the potential 

energy locked up in n muscle, and in its chief products of oxiilation — urea, uric 
acid, and hippuric acid— and proved that the store available was much less than 
would suffice to account lor the work done by Fick and Wisiicenu^i in the ascent of 
the Fanlborn. Prankland'a experimenti ooneliuifely proved that the muscular force 
expended by the two Professors . . . must have been chiefly derived from the oxida- 
tion of non-nitroi?enous matters, since it could not have been produced by the oxida- 
tion of the muscle or other nitrogeoou;} constituents of tbeir bodies." {^yide * JS'at.,* 
vol. zvU, p. 819.) 

* PennaHf a follower of ZenOf laya Those who have made discoveries ad- 
vantaiTPous to man should be esteemeti as tjods ; it is not sufficient to call them dis- 
coverers of gods, but that they should be deemed divine.*' (Wheelwright's transla- 
tion.) 

s Plnto^ referring to the early traditions, laya, ** One God govnrned the universe ; 

but a chanire taking place in the nature of men atui things, the command devolved 
on Jupiter and other inferior deities to preside over dillerent departments under bini." 
(' Mitlord's * Greece,*) 



Digitized by Gopgle 



Thinking God's Thought. 



In his idea this soul descended to vegetables. He had a definite 
idea that the muscles are the seat of the motive power, and that 
some nerves had relations to movement and others to sensation. 
From the period of Aristotle mythic hypotheses have been in- 
vented to account for vital action. 

Von Helmont (with Paracelsus) held that the Archaeus (con- 
scious and personal) accounted for all vital manifestations, and 
assumed the credit of distinguishing the specific characters of ani- 
mate and inanimate nature. Stahl held matter to be essentially and 
necessarily inert, and that the powers of motion were derived from 
a special immaterial animating principle — anima^ " which does 
without teaching and without consideration that which it ought to 
do." Hotfman followed with "nervous influence" or "nerve 
fluid," having powers of action or tone, which may be increased 
(if unduly, spasm results) or diminished (if unduly, atony). 
Then came Glissen's doctrine of muscular irritability. Haller 
expanded the idea, and drew the distinction between the special 
vital properties of the muscles and of the nerves, retaining for the 
muscle irritability, for the nerve sensibility ; for each property 
there was a something departing at death. 7 he property was the 
life, of which, muscular contraction and nervation were acts. 
Brown added to the theory " stimulation,'^ all things acting on 
the vital property acted as an excitant or stimulus. 

After the time of Paracelsus the hope was excited that because 
of the great revelations made of the mechanical methods of the 
universe (Galileo, Kepler and Newton) " that the mechanical 
principles of the macrocosm would supply the key to all con> 
tained in the niicrocosm." Hence followed the material and 
mechanical theories^ with which science is so much infested, the 
expectation being that they would suffice for explanation. 
Gilbert struck another path, he came to the conclusion that 
magnetism was the key to the vital movement,' but no fruit 
resulted unril Galvani's accidental discovery. The movements he 
witnessed led him '*to divine** that they were the resultants of 
animal electricity, due to the two kinds then known (vitreous 
and resinous)' and contained in the jerking limbs, and tliat the 

' Erasmus Darwin calls this the spirit of animation. 

' '* I do not think the exptsrinienU) conducive ot Galvani, Volta and others, they 
■how a similitude between the spirit of animation which contracts the masciilar fibre 

and the electric fluid. Since the electric fluid may act only a.s a more potent stimulus;, 
exciting the muscular fibres into action and ootsupplyiDg Uiem with a new quaDlity 
uf the spirit ot liie." (' Zoonomia,' i, 83.) 
* (000 jeait B.C.) It was Icnown a piece of amber nibbed acquired the qnallty 

of attracting light bodies. Gilbert showed that glass, resin, wax, Ace, possessed the 

wime poveer. Dnfay caused a feather to be repelled by an excited glass tube "and 
ioteiiUed to umude hiinseif by chasing it round the room with a piece of excited 
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muscular fibres were charged during rest as Leyden jars are 
charged and that muscular action was a discharge brought 
about by an electrical action of the nerve on the muscle. Volta 
was opposed to Galvani's views, his investinitions led to the 
discovery of the voltaic pile and battery. &alvani continued 
his researches, Volta held that the contractions of the ^^galvano- 
scopic frog were due to electricity arising from heterogeneous 
bodies in contact. Humbolt (1779) examined the question and 
held Volta was wrong in ignoring altogether the influences of 
animal electricity, and Galvani in recognizing nothing but this 
influence. Humbolt, although a believer in animal electricity, only 
rendered the theory highly probable.- The discovery of the 
voltaic battery set the subject at rest until 1827, when Nobili 
detected an electric current in a frog's leg by means of a gal- 
vanometer he invented, since perfected by Du Bois Reymond, 
William Thomson and others. Some years later a treatise of 
Matteucci led Du Bois Reymond to investigate the subject, 

seHlintr wax,'* bat he found the feather was uttracted,aml he concluded there were two 
iipeciea ot electricity, to wbicb be gave tbe names vitreoub and lesinouM electricity ; 
tbey life also called potitlve and native. He foand tb«n to po a w w tbe Mine 
general physical propertieii ; they are self-repulxive, but one Is attractive of the other. 
Kiirly electricians ob^rved tbe similarity between the phenomena of the electric 
s|iark and tboae of ligbtning. Franltliny intending to raise a pointed rod by way of 
attracting electrici^rfrom tbe ctotids, bit on tbe idea of making a kite of a silk hand- 
kerchief stretched on a light wooden frame, and attached to it a hempen string 
terminating in a silk cord, to which he attached a key. During a thunderstorm he 
raised bis kite, but no result was obtained until the string became wetted, when be 
Miw tbe filaments repelling one another ; on presenting his knuckle to tiie key he 
" received an electric spark." Franklin's theory assumes but one fluid, Dufay's two» 
Faraday has proved that the inductive action takes place in curved lines the direction 
of which can be varied by tbe approach of bodies. Kaduiiile throughout his treatise 
distinguishes the forms as Franklinic and Faradaic. 

^ Tbe gymnotus will deflect a magnetic needle, will magnetifle a steel wire and 
decompose iodide of potassium. In an intercepted metallic clvenit a spark was seen, 
and the induced spark was also obtained bv a coil. The spark of the torpedo 
passes through conducting bodies, but not through non-conductors. Faraday experi- 
Bienting on a gjronotiw Mmnd tbe qoantity of electricity passing at each discharge 
wax equal to that of a Leyden battery containing 3500 square inches, charg^ to its 
l)ii>lie.st degree, and this could be re|)eated two or three times without a sensible 
interval of time. The discbarges were attended by nervous exhaustion. 

High pressare steam escaping tbrongh a narrow jet will produce electric spmln 
many feet in length, probably due to the friction accompanying tbe escajie by the 
action of minute drops against the tube. {I'ide * Draper's Chem./ p. 143.) 

^ Krasmua Darwin says, Tbe alterations of electricity or magnetism do not 
apply philosophically to tbe illustration of tbe contraction of mascnlar fibres, 
since tbe finpeeof those attractions In some proportion acts inversely as the distance, 
but in muscular motions there appears to be no difference in velocity or strength 
during the beginning or end of tbe contraction but wbicb may be clearly ascribed 
10 tbe Tar> ing mechanic advantage In ^ a|»pTOzimation of one bone to another, 
not to that of "cobesioo or elasticity." " We must conclude that animal coo* 
traction is governed by laws of its own and not by those of mechanics, chemistry, 
magnetism, or electricity " (p. 82). *' If nevertheless this theory should ever 
become established a stimulus must Im called an eductor of vital ether; which 
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Wc?^ of Alford (iSjz) supposed " that the nen oos influence which is pre- 
KBt in relaxed muscular £bre is the only influence which the nerves of volition 
pow over tint titiuf y and its oflioe v to icuuin or oontrol dw tCMkncy to 
uQiricl, ao nherent in the masde, and that cnBtracfMn can only take place 
when hf n act of the will the mflomcr i» mpeniied, the muscle beii^ then 
left to act according to it? own innate propertie«:." Again, he sajrs "that 
DtTTous iniiuence is imparted to muscular fibre for the purpose of restraining 
its contraction and that the acticm of the will and of all other disposers to con- 
f iart i no u simply to withdraw ftr a whOe thb mfhunce ao as to allow the 
McoBar Muycfty of the mnarabr fibre to display kaelC** BeU is repotted to 
have said ''dot rdazation might be the act, and not contnurtioOy and that 
phrsiologists in studying the subject, had too much ncglrc i r d the caonderxdoa 
flf the OMxie hy which relaxation is effected.** 

Later, Duges held ^ muscular oontractioa exists onlj by the 

annihilation of expansioii." 

C B. Radcliffe has contributed an important memoir on the 
Snlject (' Fltal Motion as a modt of Physical Motion a scientific 
and pnctical application of S. T. Coleridge's idea that electricity 
was the method of organised function Theory of Life*),^ If 
fiom Radclifiis's title die idea is to be gathered that physical 
motion is the forestaller of vital modon the casual is miade the 
actual. That nature works by the forces (correlated) as her 

tfiBulas laaj eoosist of seontioa or volition u in the electnc eel, aa weil as in 
the appolses of exftenMl bodies; « the drawiay off the chaigM of titsl flaid 
m«r occasion the contraction ornwttom of anacnlar ibrsa and oigaos of sense." 

(*Z<«»Mva/ p. M, Tol. i.) 

* Saiaer(earij in the J8lh oeiitni7)ohseiTed when silver and zinc aie placed above 
sii — i ter Ae tongue, the ■etslWc edges beiiigio coatsct, a ■ etallic taste is ohtaiwfid 
His y the lint record of voltaic electricity. Gabanl sopposed tbecoovidsioaa in tlie 

Baib of a dead skinned frog, wben a m»*talljc connection vras made between a nerve and 
n— riTj arose frosa Uie mojcnlar sjsteau of animal* being constantij in a positive elec- 
tried elate, the Mnoasdjstem being negatsve. Volte, oo the cootiaiyy belli that these 
obSTaleions vrere not doe !o pecoliaiity ofthe anissal ^ateaay bat to the contact 
ibe metals employed. Erasmos Darwin, commenting on these effects flbc 
czjcnaiefiti o( Soizer apparently being unknown to bim), says Volta experimented 
vni^ dean lead and silver, placing one aiwve and one beneath ttie tongue; on contact of 
IhsBMiali a saline eeaddolous taste was perceived, as if a inid-Iike stream of dec- 
thcity j>a?fied from one to tbe other." Gahani, Fowler and V^olta found silver and 
za>c more effective ; by placing a lozenge of one metal a^Mjve and the other beneath 
:he tongue, on contact a ta»te is perceived. If one oi tlie lueLaiti be placed between 
tbe vpper lip and tbe gnm of Ibe Ibn tselh and Ibeir external edges be bnmgbt m 
esB'art in a darkened room a flaril of light is perceived in the eye*, showing " the 
e»*ei f^-n.jbiliiy of tbe*e onran§ of senile to tbe •stimulus of tbe ele^nc flaid " in 
oukiesiy yuMt-utsi, through tiiem (vide ' Zoonomia,' voL i, p. 164). 

V Badefaiie'irabij rondnctBd eaperiawntibeaeoeptodaa proof tiet saseekr nctfam 
iittenraJt of electric acliea» It ia probable tbe effect onetgaM of taste and sight 
s«5 be due to a similnr agencr attd that electricity plays a greater part in nature's 
n n faods than has been heretofore oooceired. We can ooljr suppose that the vital 
brtiii apliiii Itieneigj by phj^od mesns n its applicatfam to tbeaabDsleoooomy. 
Whatever be Ibe pbjsics of tbe mechani«ira, tbef Can bot be eoodocted bf waste. 
Th-\ '.>.\ enf^rzy vbxuz them as its? methods rrpat'rt tKe waste and thvs excludes 
i^tdea of yhj/sseal forte {per sej beimg Use isutiatory impmise. Jf vital acton 
*Mited a hw a in ■ncb i Mc a l aothM It aigbt be aaid that mnseolar fbroe was pu \ - 
■m fuiui s bat no pbfaieal foice nprodnees itself. 
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method is undoubted, hence it follows that the physical fact is a 
resultant of the vital fact, the universal principle in nature. In 
nature there is no distinction between the minutest material 
particle and the most perfect of composite forms, except in the 
conditions due to the a^regation and disposition of the particles. 
If the vital motion ot nun be manifested through electrical 
agencv the same force is effective in the protamoeba and even 
in cells \ the cellular fact is a polar fact, and hence an electrical 
fact, or its diflFerentiation. The vital fact has firmativi besides 
motive functions. The electrical, mechanical, and chemical 
amalgamations produce objective phenomena ; by the considera* 
tion of them an insight is given into the worlong methods of 
nature. It is more than doubtful, were there no vital principle 
as a directing agent, whether nature could be. These considera- 
tions show nothing of the interactions of interior principles. 
When analyses are made there are no disclosures of vitality, intelli- 
gence, or consciousness, or even of sensation, or the reason for the 
cohesion of particle with particle or whence by the interactions of 
force the differentiations we trace in the infinite variations of 
phenomena arise. Can we then say we have a knowledge of 
facts ? or shall we not say the knowledge we have attained is that 
of our ignorance of the ultimate impulses of nature? 

Radcliffe appears to have said all that can be said of physical 
motion, and has said it well. Accepting all his facts, he nowhere 
explains what vital motion is ; but it must be conceded he dis- 
closes a method of its action, viz. that the physical motion of 
animated life is derived from vital motion and is not a creator of 
vital motion, and unless his title contains an equivoque it inaptly 
presents his subject, suggesting the idea that vital motion is 
the casual and physical motion the actual. His mode of treatment 
utterly destroys the assumption of Frankland [supra)^ and if the 
reasonings are adopted it must henceforth be said that vital force is 
the source of muscular power. He concludes by saying (p. 1 83) — 

" In point of fact, electricity and elasticity would seem to be everything 
in vital motion, and vitality nothing. In saying this about electricity, how- 
ever, I have no wish to elevate that which is physical at the expense of that 
whidi is vital. On the contrary, I firmly believe — and with this remark I 
bring to a close what I have to say upon vital motion in its physiological rela- 
tions — ^that which is called electricity is only a one-sided manifestation of the 
workings of a single, central, cosmical law, which, when fully revealed, will 
be found to rule living and lifeless bodies alike, not by entombing spirit in 
matter, but by transfiguring and spiritualising matter — a law which without 
confusion of substance binds all things together in the very closest communion — 
a law which makes the old belief of multeity in unity and unity in multeity 
a sober fiurt.** 
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Xhere is the same confusion here so obvious in other treatises, the 
confounding the perceived with the conceived. The method of 
the work is the perceptive ; the underlying element, inducing the 
work, the conceptive. When all is said which physical considera- 
tions can say, we have man (in his two or combined phases of 
being — the perceptive and conceptive), the thinking presentnunt of 
an crgamc fact. 

Pl^fsidsts and chemists work by way of analpis. The philo- 
iopher accepts the facts and subordinates all to principles, for 
every object and living form, rightly understood, contains within 
itself the past history of the world. Organization as a vital fact 
is the expression of its work, as intelligence is digested thought. 
Reasonings fairly conducted open up truths whereby seeming facts, 
long accepted as truths, are overdirown by the slow march of 
induction. Copernicus prepared the way for Galileo, he for 
Kepler, and Kepler for Newton. Newton, br the discovery of 
the laws of gravitation, opened out a vast field for inquiry and 
gave scope for speculation, out of which eager thinkers constructed 
a scheme or foundation for Kosmical science. The speculations 
of Kant and Laplace led to the nebular theory, in the same way 
as the theory of light and Newton's observation of two lines in 
the solar spectrum led to the development of the present system of 
spectral analysis which discloses the elemental compounds of suns 
and planetary bodies. The minutiae of parts are but the stepping- 
stones of construction, the underlying energy moulds and fashions, 
and from heterogeneity produces homogeneity by the imperative 
force of law. Physics disclose the faculty of being adapted ; the po- 
tence discerned in physics thus becomes that inner capability we 
know as vital energy.^ Allow the physicist to construe the theme, 
and intelligence is but a problem of molecular physics.^ No 
experiment has yet proved that vital and physical forces are the 
same. The muscle lengthens or swells through vital action.^ if 

1 All vital acui are a^^ociated muscular facto, as vben the aim a extended to a 
dirtant oljeet other mofcle* tomm iolo uneoiweioiif actioii in onder to preaerfe ttM 

centre of grarity. So when threadincf a needle, the [ertoral mu.-cle \* hx\)\vj}\t into 
action to preserve the trunk ot the body motiooleM, and for tbe ffiomeol rei|>iratjon 
cesiies. {/'iiie ' Zoonomia,' vol. i. p. 59.) 

*''ThB attertioD tlwt tbe iroivene it fleif^ifiKiit does not mally carry 110 a ttep 
krjond thff cog^nition of itJ pre-ient exi'^ fence, and so leaver at witb a meia raiftate- 
■ent of Its mystery." (' First Pnncip/es,' \). 32, Sj^prir>-rj 

* Beil, speaking of tbe muacular aciioo of the eye, day;> — " Woen men deny the 
toe nia;H:alar adaplation of tbe eye to tbe aemation od tbe retina, bow do they 
accoont for tbe obfiona fact tbat tbe eyeball doea more la aocb j nut degrees ? How 
is The one eye adjuated to the other witb such marvelloin precision ? An-I how do 
the e}e!* move together in juirsuit of an object, never failing to accomi.any it cor- 
rectly, be It the flight oi a bird, tbe coar^ of a tennia ball, and even of a bonib-!>l)«'li. 
la it not an incftetiUe conclaaion tbat if we follow an object, adjosling tbe flsnaclea 
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this lengthening and sweUing were mere physical results, why 
does the innate, or we might say the self-acdve power cease when 
the life is withdrawn?^ The materials are present, but their 
elasticity has passed away. If we collate the facts, what do we 
find ? Vital force as the inherent fact of all things ; physical or 
material force but a consequence of the organization. Vital force > 
originates, physical force acts only through an impulsion. Vital 
force congregates, disintegrates, and multiplies itself; physical 
force acts only in masses through gravitation. Vital force cannot 
be originated, nor its issues directed ; but physical force may be 
directed and called into action at will, and may be made the play- 
thing of the hour, as the incitation of muscular elasticity after 
death. By some it has been said that catalytic action is allied to, 
if it be not of the same nature as fermentation. Fermentation is 
the result of a living organism, and its changes are self-multiplica- 
tion, not due to the mere dissolution or disintegration of the parts. 
There may be decay without putrefaction, but no putrefaction can 
occur without the presence of living particles {Pastiur). Cata- 
lytic forms have no power of selfmultipKcation^ the living always 
have. The changes " in the living cells show that life involves 
more than chemical, mechanical, and catalytic changes, or of the 
whole together" [Beale)? An organic compound and an organ- 
ism can be presented in their original constituents ; the first has 
the capacity of life, i.e. the possibility of being the life bearer; 
the last possesses the life fact, affording proof that the objective 
presentment of the elements in combination constitutes merely 
the vehicle through v^^hich vitality is manifested. 

It were better to accept the dogmatism of Theology as the 
social rule than that of Materialism. The former has at least its 
check in the communion of belief, the latter has no check ; for 
it is not to be supposed that the multitude have attained to such 

of the eye so u to presient the axis of vision faeowtiTely to it as it changes pbeo, 

we must be sensible of ttiese motions ? for liow can we direct the muscles unless we 
be sensible to their action ? And must we not have u conception of the relations of 
the mutcles and of the poaltlon of the azit of the eye befoie ^ can alter Its direc- 
tion to fix it on a new object V* (* B. T.,' p. 287.) 

1 Mu?icular fibre ceases to have irritability after death, but retains its elastirity, ns 
shown in a harp string — a rude stroke and it becomes relaxed and ha.s no energy to 
regain its former position ; in the lifing flhre the elasticity is restored by vital action 
when relaxed by too continued a strain. (Bell, * B. T*) 

^ "If the vital actions of mnii's frame were directed by his will, they are neces- 
sarily so minute and complicated they would immediately fall in confusion." " A 
tracery of nervous cords unites many organs in sympathy ; if one filament were 
broken, pain, apasm, and suflbcation wonid ensue." The action of the heart, the 
circulation of the blood, and all vital functions are govermnl by laws not de|>endent 
on will, and to which the powt^rs of the mind are altogether inadequate. A iloubt^ a 
monte/tfs uaute of irresoiution, a Jwgelfulncss of a single action at its ap^inieU 
time, would tennioate life. (Bell, < Brid, Tnat/ 10.) 
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culture that philosophical dicta would be adopted as the rule of 
conduct. Buddha is explicit on the point.^ 

fiurdon Sanderson and Tyndall, however they may differ in 
definition and explanation, agree in describing germs as inappre- 
ciable by the hi^est powers of the microscope, and even go so 
far as to assume them to be atmospheric specks. What cohclu- ' 
sion can be drawn other than that the germs are not in themselves ' 
existing composite forms, but that they are elemental units which, , ^ 
by an interaction and in an aggregation cement their life facts pro- ^ 
ducing their like, as active organizations, or by contact with the 
juices of an organization producing morbid action. Pasteur by ! 
his series of experiments showed that the infections of the vine 
and silk worm arose from germs. 

The processes of Tyndall were directed to the mere question 
of spontaneous growth, and he claims to have proved there is no 
such thing by ignoring the processes of nature. The methods 
he pursued are the same as those of Bastian and others. The 
later experiments on urea (Bastian) seem to have excited the atten- l\/i4/ym^ 
tion of Pasteur.® There are no repeated boilings in nature, nor 
an exclusion of the elements of the protoplasm, which lives only 
by contact with environments filled with vital energies. The 
germ, whatever it be, is the car of vitality whereon it is trium- 
phantly borne to consummate its conquests. Nature works in 
her own mode, and all these experimental distortions of nature's 
course appear to show that the law of nature is the spontaneous in- / 
rush of life. Creation, or whatever the name most fitting, was 
accomplished once for all ; the first consolidated mass — jelly spot 
or germ — contained within itself the vitality which became the 
life.^ According to the general theory the Kosmos arose from a 

^ ** It. if better to believe in a futare life in which happtnesf or mieery can be felt ; 
for if the heart lielieTes therein, it w ill abundwi Ukd act virtuously ; and even il 

ttiere no resurrection, such a life will bring good name and the regard of manj- ; 
but those who believe io extinctioD at death will not fail to oommit any sin that they 
nay chooee, becavee of their diebeUef In n future ; and if there dKmU happen to be 
a fntore after all, they will be at a dtBadvantage, tluqf wiU be like traveUen withont 
provisions." (* Wheel of law.*) 

^ An investigation of Bustian's process was proposed. Pasteur, Dumaj, and 
Milne-Edwarda were appointed as judges. Through certain prelimlnarieit inalsted 
O0i the investigation was deferred. 

* It is assumed pangenesis is incompatible with scientific analysis, yet physicists 
■re compelled to admit that microzoa t^uat in the atmosphere. 01 this character 
ire the invisible atmospheric germs of i'yndall and Burdon Sanderson. It is amoa- 
jag to noto the atrugglea to maintain hypotheses which deny on the one hand the 
'l-ontaneity of life and universal vitality, yet on the other gravely assume invisible 
atinosplieric living germs. This vitality pervades air, earth, and water ; the plasma 
uiiiteriuls are everywhere. Vitality engenders other vitalities — a parasitic life exists 
Id vigour in the interior of animals and plants ; not alone in cavities eommnnicable 
with the outer world, but to parte closely snled from contact with air, aa the worms 
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consolidation of igneous vapour.^ From such a state it is difficult 
to understand how the life emerged. To adopt the igneous 
theory, all we know of space, that Vast which glows wit£ orbs 
filling the arc of the sky, spanning distances represented by num- 
bers the mind fails to grasp, was once a glowing fiery vapour. If 
this were the state of the sun and his system, it was that of all 
other suns and cycles of suns and astral systems, heat in its ex- 
treme aspect supreme as substance. If the law of combinations 
be followed, we find the elements existed in a fluid form ; 
through condensations, aggregations, and cohesions by affinities, 
the germ was developed and the earliest animated forms appeared ; 
the rocks were the results of the life thus generated. Science 
teaches, the polype deposits chalk, carbon in precipitation, absorbed 
from the surrounding fluids. There is also the globegerina ooze. 
Wyville Thomson was inclined to suppose that the red clav 
found on the bottom of the ocean resulted from it. The idea 
was dispelled when the naturalists accompanying the Challenger 
expedition proved it to be n\ainly due to decomposed and disin- 
tegrated pumice, through the action of sea water.- The flints 
are due to the sponges.^ Infusorial and the early forms of life, 

I 

io ibeep'i brainx, and fbe Trichina spiralis invading fleshy structure* Pontbeifts j 
may be excused for ns.^juminsr the universality of life — all the earth, as we know it, 
is composed oi once living debris. They erred in supposing spontaneity to be tbe 
orlginatfDg cause ; bat lor fba nltimte impnlM diieeted bj intkligence, tiie unifar* 
f al cbaot would bave stagoated evcD althongb interpenetrated by a aeetbing uniina- 
tion. 

> ^ Tbe prevalence of heat as a principle in nature is proved by the ready production 
of combiistion ; by the concentration of tbe sun's rays a substance may be inflamed ; 
by tbe compression of air in a ghuHi cylinder by a piston, tinder or phosphorus at- 

tachedto it is if^nited ; by pouring' concentrated nitric acid on oil of turpentine, by the 
trituration of phosphorus, by directing a stream of inflammable gas on particles of 
phosphorus ; and by passing an electric current along a wire by means of a voltaic 
apparatoa, Ac. 

* Tbe Ciiallengerreeearches show the ocean, even in the lowest depths, has a life | 
of its own. Ross procured living infusoria from the bottom of the Antarctic Ocean, 
and more than fifty species with siliceous carapaces from the floating ice of these 
leaa. In the Gulf of Ereibos aeventy-eight species of siliceous infusoria were brooght 
up from a depth of 1500 feet, and infosoriabafe been found at tbe deptti of 12»000— a 
pressure of 375 atmospheres. 

'Sponges (prorifera) are classed as animals, and are met with in all shapes, 
sizeSf (onna, and colours — Neptune's glove, sea mufl^s, sea tapers, the cup of Nep- 
tune, Ac Genet aUy they appear to he gelatlnona mataee rapportRd bf a networic of 
horny filaments, or calcrirenns or siliceous framework ; intheir natural habifationt 
they are lull of life and action. Of organs there is no trace. Some have little hollows 
or fibres of flint, so fragile as to break on the least pressure. Many naturalists 
enppoio tbe flinto in cbalk are tbe diMt of apongea. Tbeir remaina are found in 
jaspars and agates. The spiculie vary in shape ; some have simple translucent bars, 
others are like rough flints rendered transparent, others star-shape<l with several 
points. The greater number of them appear as knotted clubs of different coloured 
glasa. Tbe pnmice stone sponge {dactyh ehiaUg) is on aggtooMinto of spicnis, and 
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even as high as the Crustacea, have swollen the mass of deposits 
by their remains. The great fact of all is that these deposits, in 
one mode or other, are composed of the skeletons, secretions, 
and excretions of infusoria, and the simplest forms of life. Moun- 
tains are heaped up by their remains j they face us in every 
strata where oxydized carbon is the predominant constituent. In 
the depths of the sea, far beneath the influence of the direct rays 
of the sun^ we find the ^^raminifera, or their remains ; a crawling 
life, and eyeless creatures ; high on the mountain heights, even on 
their oiost elevated points, the foraminifera and kindred orders 
meet us. Schemes creation and hypotheses of the advent of 
life on the earth are many \ we have the theocratic idea of direct 
manipulation,^ and we have the astounding proposition of a dis- 
tinguished physicist that the precursor of life on the earth was the 
advent of a lidien concealed in the crevices of a fragment of an 
exploded world. The lichen would have been inoperative unless 
the fiiagus had accompanied it. If the life was borne on the 
fragment of an exploded world, from whence was die life im- 
parted to the first world coagulated from the igneous fluid ? The 
only reasonable explanation of the presence of life on this globe 
is that of a vital spontaneity. Science regards with indifference 
the theory of men developing from apes, and of automatic man, 
and with complacency regards the materialistic theory that from 
matter we have " all the forms and qualities of life,'' through its 
own inherent power. Spontaneity, whatever it may mean, was 
doubtless the fact of creation ; law formulated the fact, and 
the beginning is the continuing present. In our ignorance of 
real causes, the hypothesis of spontaneity points to that be- 
ginning of life from which all the facts of science converge.^ 
We do not expect to see the rock become a man, but we do 
find the beginnings of life in the organless jelly spot. Law^ cm* 

rpj>einhlei a madrepore rather than a !<ponge. It U bard and i^titr, a<« tboagb canred 
from fltooe, and yet no porous as scarcely to weigh more than a similar bulk of cork. 
Mid it to foraied entfrtljr of sUez. Tbo lettenlated stroctorai are transparent gUnt 
tabes, the silex formins^tlieiBai!^ itself not beint? arranged as spicnlnp. It is perfectly 
rigid and sonorous when strtick. Sponges are numerous ; m> riaJ- o<' jfemmules pass 
into the sea from every sponge inbabiting its waters. " 60 numerous are tbey and 

' to MffveUoniij prolHie* the wonder to tmit tbey do not fwam to foch an extent aa 
to Sn tbe oceani nod pobon the whole earth by tbe odour of their decay." 

^ Tbe Chine«e repr»'s»*nte(l tbe first organizer of chaos as a feeble old man (Pan- 

I KoO'Cbe) toiling painfully at hU work, carving oat the crusts of tbe globe^ at tbe 
•nne ttaM etowi ng a patJi tlmnigli a wfldemeM of rocki. Tbe Scandlnavtona made 
their god (Thor) mighty and redonbtahle, endowed with an invincible energy, who 
witb bi» hnmmpr cru^^hed and icattored the cmxto of the earth, forming from tbe 
splinters mountains and rocks. 
> IrooieiMity eterywhere, revealed in the sky, where glow a dost of stars, and in 

I liftog tetofOfto too mimte to diiplsy tbeir oiganizatioo. (PenetAef, fUmoen,) 
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sldered as the Ideal of intelUgence, is the insisting fact of all nature, 
and that which at any time was the result of its action is the con- 
tinuing fact^ or all human hciencc and human knowledge becomes 
a bundle of contradictory absurdities. When formation by se- 
quential different iation is considered, the kosmic theory of Kant 
and its more definite mathematical expression by La Place — viz. 
that the earth is due to the condensation of ignecius vapour, 
a mass of heterogeneous gaseous substances in a state of violent 
ignition — appears open to grave doubts. Given heat as a distina 
principle from its action we can view the emanation of objective 
phenomena, and conflagration becomes, as it continues to be, the 
casual exhibition. It appears improbable that a univenal confla- 
gration ever existed. The hypothesis is that the covering or en- 
velope of the sun is flaming hydrogen in a state of violent com- 
bustion, but within it, floats the opaque ball, the true sun which 
the Herschels, Arago and Figuier supposed to be or might be 
inhabited. If their ideas be more than hypotheses, the seeming 
flaming hemisphere, which human ingenuity has found the means 
of inspecting, will receive another solution. It is impossible to 
conceive that an igneous mist, a flaming chaos of red hot elements* 
could ever have been the state of a life-bearing orb. Passing over 
the question of a primordial element we can say the elemental 
eases, metal^ and metalloids, were a mingled chaos permeated by 
neat, and that through some counteracting power the gases com- 
bined and the denser portions were precipitated as a fluid. We then 
get a floating liquid orb with no solid in its sphere, surrounded bv 
a gaseous envelope of mingled elements which eventually suc- 
cumbed to vital energy.* Protoplasmic elements cohered and 
jelly specks floated amid this partly condensed fluid sphere, and 
congregated in millions and multiplied in myriads of millions f 

^ " Ever>wber<9 tljrougliuut our planet we notice Uie tendency of the ultiuuiU- 
pnrticlet of mattor to ran Into fymimtrfc foraw and that tbe very moleeule* «fc 
iniitinct witi) u desire for anion and growth/' — Tjfndalt at Mia$ufhe§ler, 

*' Willi i-ach new impIenM'nt (niHchanical structure) vii*ible externHlIy, i\xtf*t 
are a UiouKHtid internal relatiuni* estublubed ; h mecljariK al rontrivance in \Uv Ymufi 
and joinlM wbicli alteri every part of the itkeleton ; an arrangeoient of niUAclet is 
jcui coRiMpondenee ; a new and approprfata textura of nenrona iiaaaanla wbleto to 
laid intermediate between the Inttriiment aitd the very centre of life and rootioa; 
and finally /i«-w >'fjiir( of iicflvHy fiHi-^t hi- created in relutiori Xa tbe new Offgtt 
otherwise the part wiil liatig a lueleM appendage." — BeUf brid. Treai., Wit, 

' <*tk» rapid la tta« prog region of fnfiuorhit lifa — Rbranberg caleolated ona of 
fbMa fnviifible creaturot, of f-^th of an inch in extent, Ijecame in twenty.four 
bourn (by (uftion) ;< million, anJ in four dayK one bufj Jf l and forty billioni^, n bulk 
nearly equal to two cubic ieetj if the four da)ii ueie Oiultipiied by the era^ of 
geology maftef am dfieloaed wbieb would eonitruct thou«anda of world«. flechut 
fbttwed tbat tba mod of tba barboor of Weimar (conipoivd of balf or a tblrd of 
ejUfttog fpcefctf) accnmala to a ao immanaely tbat fo a ceatoiy tbaf probably will 
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\iff secretions from their environments and from dead carcases, 
iniinitesimal in size, masses were formed which would obey the 
kw of motion incidental to inanimate substances collecting in a 
body by mutual attractions^ and by the action of the correlated 
forces cohesion would be manifested in the mass. Time being of 
no account in the tremendous impulse, the heterogeneous became 
the homogeneous, chaos became order. The mass, heat impreg- 
nated would display unequal distensions and chemical contentions, 
whereby swellings and eruptions would ensue ; the coagulated 
and aggregated mass would assume all shapes compatible with 
that of a revolving sphere, and from the heat generated, protru- 
sions, hollows, and fractures would arise, which the waters would 
fill and form oceans and rivers, and interior forces would be 
initiated such as the earth experiences. Were it not for those 
forces, instead of the successions of heights and hollows, there 
would be a smooth water-washed surface which the ebb tide 
would leave bare and the flood submerge. In such a state, life in 
its multifarious variety and in its active manifestation would be 
but sparingly exhibited. Following the phases of the geological 
eras in the deposition of strata, the simplest life-facts are first 
presented, and as the environments become ameliorated so the life 
presents itself in a higher form. Every departure from the chaotic 
admixture presents the life-facts lit up by a new energy. Dif- 
ferentiations and the admixture of elemental substances would 
account for the composition of the various rocJcs, and the iniinite 

lepreaeot a mflHon cable jards. On the heaths of Luneburg there are beds of these 

accumalatioiis of lai^ extent, forty feet in tbickneos. In America such beds are 
found twenty feet thick. Berlin is built on such a bed. The tiipolis (siliceous 
XKxki) are almost exclusively skeletons ul Bacellaria, MullioOe are heaped an 
moantains of limeiitone. NumimUtea form the chain of mountains which extend 
along the Nile. The sphinx and pyramids are formed of them. The edible dust 
found in many parts contains numberh'ss speclHs of infusoriu (fletzius). The life in 
the early geological eras leav(»s everywhere its niarl< on tli«! strata. The calmness of 
tbe i>ea wart coequal with the fecundity. There are deposits of shelU which sbow^ 
no marie of erosion, retaining their delicate projections and almost imperceptible 
striaj and still glowing with colour. Again, there are deposits crushed and broken, 
precipitated into a tumultuous sea and tben elevated. Mollu^tks are piled in masses 
deep in the strata and upreared as mountains. Shells, corals, animalculs, or their 
lenains, everywbero abound. Moantains of cbalic are tbe debris of sponges and 
invisible foraroinifera, encircling England, abounding on the Volga, in the north of 
France, Denmark, Sweden, Greece, Sicily, Arabia, <fec. The strata ol the earth 
capable of inspection are found to be composed of once living things and the ground- 
Worn particles of the plntonlc rocks, and from which all marics of life are erased. Look 
where we will it b life or its remains ! '' 

- Maury in proof of his hypothesis of the collection of the weed in the sea of 
iMragossa says: ** if we throw into a vessel of water pieces of cork, grain, or unjr 
eflier floating bodies and coromuiiicate a rotary movement to tbe water, all these 
ligbt bodies will collect towaidi the centra becaoae the water is less agitated thero 
Iteo elsewben.'' 
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variations of their admixtures. This hypothesis presents a picture 
more in accordance with scientific advance than that which a j 
flaming incandescence presents. 

Fontenelle insisted intellect should be solely occupied with lacts 
out of which grow all philosophy as a subject capable of universal 
application ; we nuy say all we know of objective forms is com- 
prised in three grand generalizations— -Malpighi's littles. Grove's 
correlation^ (transmutations) of forces, and Darwin's, evolution 
(developement). AH substances are partided, and when acted on 
by forces, they develope into masses; this is the method of 
Nature $ its continuity, due to recuperative energy. It is more 
consistent with the revealed facts that animation arose from an 
unbounded vitality, which energized as it produced, than to sup- 
pose all we know of animated nature are condensations from a fire 
mist. G>nflagration produces but incandescence, a disintegration 
of masses ending in a gaseous exhalation; the greater the heat the 
wider the interstices between particle and particle^ and as space is 
an expanse, there could be no bounding lines. 

In infusorial life we have an invisible world, as mighty and . 
grand as that of the seen.^ Such a history announced before ! 
the application of the microscope would have been considered as I 
the dream pf lunacy. The discoveries of science are but percep- ' 
tive infinitesimals, worthless without intelligence as an interpreter. 
Science has growth ^ nothing in it is final.^ Pythagorus, hun- 

^ If the true eropbasii were given bjr iicience to ihi* theory, we should iniM much 
of the erudiihn we meet with to aceonnt for the ehaogMof cliimite Id the early 
geological era^, as changing polar positions, inversions of the equinox, oscillatiooif | 

a cooling CHrth and son, viscosity of the earth, <fec. <fec., so scientihcally demon- 
strated. The transfusion of the forces would simplify our cooceptioo of iajcU, aod 
probably throw some light on this very obscure question. 

* For a long time after infotoria were diacorered it was aoppoted tb^ had 
no orfi^anization. Gl^'ichcn stained some water vitb carmine in which were some, 
and was astonished to see them giowlDf^ with colour. The significMnce of thi:* 
fact long escaped the naturalist. Ehrenberg demonstrated that many of these 
creatorea liad complicated Internal organlzatioo. Some have twenty or mora | 
stomachs (microzoons), otben ttomacbi with teeth. Others have eyes presenting 
flame-red pupils, other.-* cavities represenflnic hearts. The proieiy like the white 
blood-corpuscules, change then shapes — now globular, now three cornered, now 
atar-like. Ac. I 

There is as much relative diflbrence In size between a monad and the hooded 
colpodo^ between a mouse and « mammoth. Ehrenberg, from his observation of 
the infusoria, supposed them to be in incessant movement, taking neither sleep nor < 
rest. Owen supposed this to be due to the great development of the digestive 
powers. Some are cased in mall formed of ailezy and are Infinitely dtveraiflfld 
In form. 

^ The coral of commerce was long a mystery. It has a long branched stem 
beautituily red in colour, found in great ocean depths, its branches covered with 
rose-coloured bark, display here and there small holes { these are the babitationa of 
the polypi, wbicb, when expanded, appear like flowers of a deUcate while ooloiir,ia 
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dreds of years before the Christian era, sketched the planetary 
system, Ptc^einv and Copernicus attempted to revive his theory ; 
but not until Ualileo stretched his tube towards the skies did the 
system gain credence. When Newton mathematically worked out 
his theory of gravitation, the motions of the heavens were assumed 
to be ascertained Acts. The same inherence and relation which 
particle has for particle find their counterpart in the spinning orbs, 
wheel within wheel, in endless whirr, interlacing and combining by 
polar influences (magnetic), a dependent and depending animation 
expressed as motion. Magnetism within and around us, Galvani's 
accident gave the clue to the mystery which Volta unlocked ; 
Gilbert had before divined such action, but there were no imple- 
ments to test his conjecture and when there were, long years passed 
before Faraday showed the relations of electricity to magnetism. 
The vital unseen being so wondrously defined, can we say there 
is nothing beyond the world we perceive, a world of existing and 
intelligent power beyond that in which we live and assume to 
know. There is no implement to probe its depths or reveal its 
wonders. There may exist spiritual things around and about us of 
which we are as unconscious as we were of the world of the animal- 
culse. One well-authenticated and scientifically evidenced spiri- 
tual fact would do for the intelligent unseen what the microscope, 
the telescope, and Voltaic-cell did for biology, astronomy, and 
electro* magnetism. The boast of Tyndaii at Birmingham, the 

eight divergencies, spread raylike with fringes of cilia. Tournefort took it to be a 
ptaot, MartjigU announced be bad disooveKd tbe Sow«n of the coral and sent a 
tfpeciroen to the Academy of Sciences, and it was supposed the question was settled. 
Peysonnell di!»covered the flowers to l>e so mnny polypi, the builders ot the stone 
shrub. He made bis discovery known to the Academy, and in return received 
intnlt. Rteiuner wrote to bim In a tone of pity and irony, Jneslett contempto- 
ontly. Peysonnell, in disgust, forsook bis native land, and died an exile. Even- 
taally, on investigation, it was found the obscure French physician wus more learned 
than the Acjtdemy. Nicolai put to rest tor ever the absurd myths relating to coral 
being limp and flaccid In water, bnt hard in the air. He defended to the sea bottom, 
and found it was stooe in water as in tbe atmosphere. Dutbiers found tbe polypi 
imitate the sexual dispositions found in certain plants. Some are male, others 
female, and others hermaphrodite, i'he eggs are spherical, of a milk while, und 
dmoet as aoon na iasaad move about to aec^ a favoorablA aite to eataUlah 
themselves. Tile polypi by their labours have raised the sea's bottom, and 
brought about varioua changes (by thehr oaicareous boildioga) in the crust of the 
globe. 

The powers of these builders of worUsy^as Micfa^oC enlls them, recast and 
changed tbe surface of tbe globe in antediluvian periods. Tbe inhnbitants of Suez 
and Djeddah build their houses with masses of madrepores obtained from the lied 
Sea (Forskol). Bolta says the Sandwich Islauders use them for the same 
|)urposeii. 

Oor palaces, monmnenta, and statues are the carosies of animals which played 

their part in life in aeons of geological eras. 'Whatever OUT habitationSy Whettier 
timber or brick, ail are composed of ouce-living forms. 
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assumptions of Huxley and Haeckel will never be realized until 
we eo behind perception. With that only as our working fact, 
we tiave as an axiom ignoramus ignorabimus when we pierce 
the ideal and the scientifically unknown we may say, We 
know, and we shall know.'*^ 

Through the minute and invisible, through an unceasing 
vitality, with its adjunct — heat, earth assumed its form. Heat, 
expressed as animation, is soothing and developing ; as electric 
action, condensing and changing ; in excess destroying and re-form- 
ing. Thus we might run the round of ail the correlated forces. 
When we have thought all we can think, and proved all we can 
prove, we have alene spentamity through the impress of law. We 
may formulate theories, and when all is done we arrive at Hume's 
probable possible. Whether we test the air, the waters, or the 
rocks, we find life or its remains, giving significance to Shelley's 
idea, " that every grain of dust was once indued with life."^ 

The hypothesis cursorily sketched may reconcile catastrophism, 
uniformitarianism, and evolutionism, or may be claimed by either 
or by all. Over it the theologian and materialist might shake 
hands j for on the one hand it may be said that the earth emerged 
from the chaos of darkness by the fiat of an Almighty and Intelli- 
gent Will, and life became its fact by the institution of Law. And 
on the other hand that this was accomplished by the direct ordina- 
tion of mechanics and chemistry as the method of nature through 
vital evolution. 

Of Deity we can have no exact knowledge ; we see in nature 

1 Poucbet says, ** I never aee one of tbeae gigantic sponges (Neptuue's Cnp) with 
out humbling myself before the wiudom of Providence. This monumental struo 
ttire is erect«*(l solely hy myriads of polypi, fragile creatures shrank within their holes 
to plunge their imperceptible arms into the wavea. And who directs and guides the in- 
Titible bandu of tbese polypi, separated from one another and often a yard apart, so as 
to give their works 8uch harmonious symmetry? Who, when the narrow stalk is 
finished, tells its populafion that from henceforth they must widen it? Who tells 
them when the time is come lor hollowing the vase, and when it is the season for 
thinning its edges and adorning the exterior with elegant ribe^ And, lastly, what 
supreme inspiration teacbesa multitude of workmen, so scattered, and all caged in 
their little cells, thatthey mould the cup in all its artistic proportions" (Ij' Univers). 
" This magnificent construction is the noblest challenge one can oiler to the schools 
of materialism. Do physico-chemical sciences explain how these animals commu- 
nicate witb each otber so as to finish their common habitation, for it is absotatelj 
necessary that all should be governed by one dominant idea " (////</.). The same 
idea may be extended to the tjerms of which all animal ibrms are composed. 

' The flashing phosphorescence on thesuriace of the ocean is due to minute crea- 
tures. The miliary noetiiMa, a tiny jelly speck, with nomerous points and filirorm 
appendages, plays a great part, as also the medusa; or the physophora^ trailing tresses 
spangled with stars like those of Berenice. Midden found tlie blood-showers and 
red snow were due to twenty species of animalculae and as many microscopic plants. 
Hambolt says that each bed of ocean Li peopled with anlmalcola to depths 
exoeedUig the highest moantains. 
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a working intelligence coextensive with phenomena, and find 
thereby an active interposition resulting in homogeneous order. Call 
this law or aught else, it is individualised in its facts. Whatever 
it ma^ be, we can neither add to nor diminish the reality. This 
Intelligence must count for something in the order of nature ; if 
for something, then for all things.^ 

The dread of the unseen found with uncultured races and the 
idolatry of the cultured enthusiast has its origin in the same 
root. The solution of philosophical ideals and the extremes of 
theological dicta are found in that inherent sentiment common to 
the races of man, the sense of an existence without and beyond 
us — the presence of a life beyond the life we live. The first man 
who regarded the sun as the ruling principle of nature gave being 
to the intellectual sentiment expressed as religion.* The ampli- 
fication of the idea is found in the theologies of civilization, 
in fact there is but little distinction between the fetish and 

1 In the Vadic poems, of CIihos, cr the beginning, we read, ** Nothing that a 
was then, even what is not did not exist then, what was it that hid, f)r covered the 
exitfting? What was the refuge of what? Wan water the deep abyss, the chaos 
which swallowed op everything ^ There was no death, nothing immortal. There 
waa no space, no life, and lastly no time. No sohir touch by which the morning 
might be told from the even in i^. That one breathed, breathless by itself; other 
than it, nothing has i^ince been. That one breathed and lived; it enjoyed more 
than mere exintence ; yet ihi life was not dependent upon itself as our life depends 
on the air we breathe. It breathed, breathlesit. Darlcness there was, and alt at 
first was veiled in gloom profound as ocean." {Hist. Sans., lit, Max Mi/ller.^ In the 
Ve<lns there are other grand expositions of thought which may have allbrded the 
nucleus of myths and theisms. As a pervading idea, " there is the expression of 
one aopreme being in all and above all." — {Taibmft fVheeter*) 

' Dupuis (* Oriijine des Cultes') held the hypothesis that all religious belief arose 
from the w<)rslii|) of the elements. *' Light and darlcness, it^ perpeiiiHl contrast ; the 
snccet'sion ol liHys and nights, the periodical order of the seasons; the career of the 
brilUant Inninary which regulates their coarse ; that of the moon hia sister and 
rival ; night and the innumerable fires which she lights in the blue vault of heaven \ 
the revolution of the stars which exhibits them for a longer or shorter period above 
our horizon ; the constancy of this period in the tixed stars and planets ; their direct 
and retrograde coarse; their roomentaiy rest ; the phases of the moon waxing, full, 
waning, divested of all light; the prt^essive motion of the sun upwards, down- 
wards; the successive order of the rising and setting of the fixed stars which murlc 
the ditterent points of the course of the sun, whilst the diiferent aspects which the 
anrtb dally assames mark here Iwlow also the same periods of the snn's annual 
motion.... A 11 these different pictures displayed before the eyes of man, form the 
great and magnificent spectacle by which I suppose him to be surrounded at tb« 
moment when he it about to create his gotU*' Hume says, "The first ideas of 
religion arose not from a contemplation m the works of nature, but from a concern 
with regard to the events of life, and from incessant hopes and fears which actuate 
the human mind" (Aa^ Hist. Unl., p. 13.) 

It WHS the conviction of something divine which gave permanence to the mythic 
gods. " The early thinicer necessarily invested all external objects with properties 
and qualities slmihir to those he assigned to human beings, and these actions be 
assigned to human motives. Sun, moon, and stars seemed living beings ; flames, 
streams, and winds were supposed tu be moved by feelings such as tiiose ICDOwn 
to move animals and men.'' — Fhilo$.of Mind, p. 307. 
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relic, or between the rude stone of sacrifice and the gorgeously 
decked altar. ^ 

The act of reverence in the bended knee and the utterance of 
prayer were sympathetic expressions of human sentiment originat* 
ingfrom the ideal conception of an unseen power, and thus becom- 
ing the intellectual communion of affinity — spirit seeking spirit. 
So true the conception, man universally adopted it. The bended • 
knee is the symbol of dependence and propitiation. Weill {Mwsg 
it U Talmud) says ^ in the Mosaic law there was no idea of prayer, 
intercession, or pardon.*' This conclusion appears to receive coun- 
tenance from Luiexiy where one of the disciples said to Jesus, 

Teach us to pray." He gave the form, in which there is not a 
Mngle supplication for spiritual blessing or for salvation. 

All the great religious reformers appear to have been impressed 
by the idea that they were expressly selected by God for the office, 
and assert that they were either in direct communion with Deity 
or subjected to such an influx that the system they promulgated 
was the direct announcement of the will of God. Buddha assumed 
to have achieved the position of Deity by means of his austerities. 
The followers of Jesus Christ assert that he was the Son of God, 
and co-equal with God.^ He embodied a great philosophy — when 
he proclaimed the Sonship of man and the Fatherhood of God. 
Whether he said he was the Son of God in any other sense than 
that all men are the sons of God is a subject of controversy. By 
proclaiming the Sonship of man and the common Fatherhood of 
God he showed the intellectual kinship of man. Buddha, 
taught that all creatures were entitled to the consideration of 
man ; that cruelty to them was a crime against the divine nature, 
and subjected the perpetrators to a metempsychosis wherein they 
would experience a thousand-fold the cruelties they had inflicted. 
He inculcated purity of thought and act, and the denial of the 
amenities of life as the means of attaining to Nirvana. He 
imperatively stamped his sincerity by abandoning an august posi- 
tion, and becoming a wandering fakeer. The new thought in- 
culcated by Jesus was the kinship of man ; by Moses the institu- 
tion of the Sabbath ^ by Zoroaster, the immortality of the soul ; 
by Mohammed) the continuation in a life to come of sensoij 

1 "The p^rlands which adorn a martyr's tomb cannot thrill with pleasure the 
decaying corpse within." They may serve as beacons to the living, or as inci- 
tatlons to an idealism iwbich presuppoMis tliat all acta of life but subserve the 
life to come and that an eternity of pleasurable bliss is OOQCentlttted in the con- 
templation of iiieHahle Deity, and lead to a faith built on a code whereby the 
selfishness of the human is merged in the enjoyment of the divine. When all is 
said we have but the /etish as an appreciation of tbe ttDseen. 

* Indn isfoas^ Dyansi Jupiter Cbionoa, Jesna Jehovab. 
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pleasures. In the parable of Lazarus and Dives the sensory £ict 
of pain in the life to come is delineated. If there be pain, it is 
probable there will be the sensory fiict of pleasure— the more a«pee- 
able doctrine j yet this is pointed to as a hXaX blot in the Alo- 
hammedan creed. If the life to come be of pure intelligence or 
spirit, it is difficult to conceive the presence of the senses as we 
understand their action. The moral precept of duty, Do unto 
others as you would they should do unto you, is the inculcation of 
all the teachers. Its earliest expression, as an axiom of conduct, 
is found in the writings of Confucius. 

The teaching of modern spiritualism is, that in the future the 
spirit will be instructed until the utmost knowledge and the utmost 
purity is attained ; as then only the spirit can endure and enjoy 
the presence of Deity. ^ Systems of theologies are really philoso- 
phies suited to the mental conditions of the period of their insti- 
tution, and are usually tainted with the sense expression of the 
nation wherein they are promulgated. Thus, among the Jews 
there was the deification of slaughter, assumed to be the attribute 
of the God whom the people were bound to adore. With such 
an example, it should excite no wonder that the miserable fetish 
which at any time fanaticism can rear should engulf all patriotism 
or humane ideas. Of all the horrors with which man has cursed 
the world, foremost are religious wars. The darkest pages of his- 
tory are those which depict the strife of creeds, always due to a 
sel£sh rapacity under the guise of the service of God : 

** God on the lip, but in the heart 
The gainful hope akme has pait.** 

The history of theologies presents the curious fact that none of 
the religious reformers have left a written thesis of their faith, if 
Mohammed be excepted (he could neither read nor write) and if 
the Leke, or book of rites, be doubted, it is so with the moral 
teachings of Confucius. The preservation of his philosophy, 

> Clark, Btebop of Rhode fslnnd, prior to hieelevstfon to that dignity (1850), 
pre ached the following at the creed of tbe Christian faith. Speaking of the condi- 

lions of our future existence, he said, in substancf : Ist. Provision will be mude 
*' for Uie cultuie and exercise of all intellectual and moral lacuitiet). Heaven will 
■othe • monotony. There will bo foil scope for developoieot. Nothing we hero 
kmm will he lost," no elevated taste cultivated in vain, no healthy aflecUon wither 
under tilt* touch of death," &c., dtc. 2nd. To the liirhteous the future will be a 
coniitant and unending progress, and will operate under greatl> improved conditions. 
••We shall never reach a point where we aball stop and mnice no further advance ; 
for there would then he an eternity before ns without occupation." Finally, '* Our 
iiifure destiny will be in precise accordnnce to our deserts am! cliaracters : we shall 
reap what we have sown. We sbull begin our liie hereafter as we close it here. 
There is no such thing as separaUng the man from the. character, and there is no 
soch thing as separating tho cliaracter from the destiny." 
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then, is due to the memory of his followers. Five times his 
worlcs were destroyed, but were restored by tradition.^ Strictly, 
he was a moral reformer, and avoided all discussion on death or a 
future state ; even on his death-bed, although repeatedly urged, 
he gave no decisive sign of his opinion \ but, withal, the national 
mind adheres to him. How, when the transmission of the doc- 
trines depends on traditions, are we to be assured we have the 
words, or even the sentiments of the reformers ? We know that 
all enthusiasts amplify when they relate the acts of the founders 
of their faith or the tenets upon which their feith is founded ; and 
the more they are absorbed in the doctrines they profess, the more 
they intensify their imaginings. All the creeds abound, viewing 
them as intellectual abstractions, with impossibilities, resulting in 
the substitution of the finityof the human mind for the infinitude 
of the primordial cause. The diversity of opinion shown in the 
various creedal expressions, should teach forbearance towards the 
beliefs of others, and when so-called inspired writings are in ques- 
tion the canon of criticism adopted should be applicable to all of 
them. 

The mistake in theologies lies in ignoring the instincts or physical 
nature of man, and substituting an ordeal by which the natural is 
to be suppressed. They all start with the idea that death, dis- 
ease, pain, and misery are the results of sin. Death is merely 
organic change, whilst disease and pain are the results of inherited 
and individual abuse of natural law ; misery, the effects of conven- 
tional disparity or the neglect of social ordinances. To the theo- 
logical reformer nature is vile, and all natural desires sin y salva- 
tion — the eternal good — only to be attained by a suppression 
of the impulses of sensation ; hunger a weakness to be com- 
bated ; maternal affection to be ignored ; love a snare which 
hurls its indulgers into perdition, hence celibacy is enforced ; to 
enjoy nature is to enter the region of everlasting death, and thereby 
' the reality of nature is transformed into a purgatory of denial, 
making being but a foretaste of the fabled hell \ inbreeding a 
habit to which no torture can come amiss. And through the 
system enjoined by strict theological rules we have the nun^ the 
monk, the fakeer, the fiuddhist devotee and Bonze— all examples 
of ecclesiastical rule, and all foilures, or history has given a dis- 
torted picture. The religion of nature is the religion of percep- 
tion and the use of natural gifb ; the religion of the sentiment, 

^ Camln sf's (InstroyeU the statue of Memnon ; Lepsiiis defaced miiny of the n)unu> 
mmU by taking eiway their inscriptions for the museum at Berlin. The tradition 
among the Fellabs of Upper Egj pt is that Lepuiu daiitioyed the atatue. Such la 
tradition! (BMt Memmnof iiiiud.) 
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conception, the merging the real in the ideal, intelligence into 
its ultimate. In this combination is found the true phase of 
religion, an appreciation of nature and her gifts, and a recognition 
of we spiritual merging in a supposed cognition of the unseen, 
an interweaving of the natural with the intellectual, culminating 
in the divine. Theology subverts nature and disregards her facts. 
Religion recognises the supremacy of nature in organized man, and 
in intellectual man discerns a reflex of the unseen, for it is through 
the homogeneity of the intelligence seen in nature that man con- 
ceives the being of God.^ The impossible can never become the 
probable ; by no intellectual effort can the attributes of Deity be 
depicted. It is possible to imagine what they are not, but this is 
fiar from knowing what they are. Every system of theology 
possesses the miraculous, and the evidences of thaumaturgy 
are analogous. If, then, the miraculous be the test of a system, 
how is discrimination to be made between the rival claims when 
the evidences each adduces are similar in character ? The o;reat 
difficulty is that the marvellous always developes into the in- 
credible. The commencement is simplicity and truth the pris- 
tine tvpe becomes lowered, priestcraft enters ; and the vulgar 
crowd heralds its own idolism. The Egyptian mob clamoured for 
their goddess Isis, and the devout Cyril developed the worship of 
'•the mother of God'* {Gibbon), The pageant becomes the 
power of the priest, and when political aspirations are ingrafted 
the power is cemented, the hierarch is evolved, the libertjr of 
thought and conscience endangered, and persecution sustains the 
dominant (action. 

If an appeal be made to science the difficulty is increased, for 
God is " unthinkable unfathomable he may be, but the thought 
of God is the intellectual fact of the vast majority of cultured 
men, an idea always indefinite, yet always recurring, because the 
efibrt is always being made to make the indefinite the definite. 
According to science there is no God, for if He be a fact, the fact 
is inaccessible to reason, so, as a substitute Matter in its molecular 
aspect is presented. In the potence of matter "are all the 
forms and qualities of life.'* The potence of a thine is the possi- 
bility to become by its own inherent power. what is the 
potence of matter but the capability of being moved ? — a some- 
thing superadded to its mass. Forces act on matter i it has never 

^ '* We fan the imat^iniitioB and labour to comprehend the immensity of creation, 
Jind faU back with the impression ol the littU'iu ss of Mil beloncrini? to us ; our live* 
rnsem but a point ot time corapartHl with the astronoiiiicul and geological periods, 
•od wtt oaittelves an atoms driven about amid the uuceaaUiig citangen of tht material 
wutld." 7V«al.> Bell, p. 2SS.) 
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been proved that matter generates the force which moves k. 
When the potence of int^ect is spoken o^ we face a something 
which, by an innate fiiculty, is capable of becoming — as the mind 
of a child or of a savage, by culture devdopes into intelligence. 
Matter has the capability of being moulded and changed ; heap 
matter on matter we get but weight ; a fact of gravity, in thu 
matter has no part. Matter acted on by forces produces pheno- 
mena resulting in form ; form is no product of matter. The motion 
of matter, if it exists, arises from the polarization of its partides. 
The polar het is a condition of heat, an undulation <^ ultimate 
particles, or as it is termed vibration.' A picture is the effect of 
colours, but we cannot say there is a potence in colour to produce 
a picture ; yet without colour there could be no picture. The 
capability of being moulded and developed and the capability to 
produce are logical, and fact distinctions. Matter thus becomes 
the objective presentment of a primordial principle ; molecular 
energy (this panacea for our real ignorance of what are the real 
facts of motive power) is the action of a something by which 
motion is induced in the mass, thus motion is an effect ; not a 
cause. This potence of matter is the basis of the materialistic 
faith, reduced into definite phases ; we have a vibratory result real- 
ized in an unconscious insubstantiaJity ; add intellect to colour and 
the picture is formed ; add intellect to matter and we have Nature. 

Bence Jones says, " We are just ceasing to regard the 
nervous force as the origin of all power in the body. We 
have ceased to look on the human machine as the creator of 
vital force." It is obvious that vital force holds the organism 
together, and is the energy through which its motions are 
directed, therefore the human machine " cannot create ^^the 
vital force.*' To r^ard the nervous force " as the originator 

• 

1 " The doctrine of Tibrations . . . quite at rnriance witb anatomy.'' "It 
requires, we Hhould imagine, the existence of an etber. and that this fluid shall hare 
lavrii unlike any otber uf whicb we bave experience. It fiUfpo^es a nervou:; fl\iid and 
tobet or filyres in the nerve to receive and convey tlieie vlbratiom. It soppoees every* 
yehexe motion as the sole means of propagating sensation." (Bell, 'Aid, T./ p. 
170.) ** Nor can I be satisfied with the statement that light and colours re><nlt from 
Vibrations which vary from four hundred and fifty-eigbt miUionM to seven hundred 
and twenty-seven millions of millions In a second, when I Und that a fine needle 
pricking the retina will produce brilliant light, and that the pre!<9ure of the finger <m 
the ball of the eye will give rise to all the colours of the rainbow." (I//. 177.) 

The disturbance of the extremity of a nerve, the vibrations upon it, or the 
image painted upon its surface, cannot be transmitted to tbe brain according to any 
physical laws that we are acquainted with. The impression on the nerve can Iiave 
no resemblance to the ideas suggested to the mind. AM we can say i!* — that the 
ai^itutions of the nerves of the outward a»Me» are the signals which tbe Author of 
Nature has made tbe means of correspondence with tbe realities.'' (Bell, ' If, T.* 
p. 1T2.) 
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of all the forces in the body is simply to ignore the fact of 
vitality. We do not say the conduit is the originator of the water 
which flows in its cavity, or of the properties concentrated in the 
water. " The human jnarhine." is an aggregate of-dis&imilar 
particles held "nT^cofieslon by vital action, the nervous system, 
is but the conducting wires by which the hfe energy is presented 
throughout " the human machine," for a nerve fibre may be 
compared to a bundle of wires, each having its battery con- 
nected with it."' Those who teach that the nervous force 
originates all the forces in the organism, and that " the human 
machine is the creator of vital force, sin equally against true 
induction, as those do who assert that the molecular changes in 
t he b rain produce consciousness and intellect. Science cannot 
account for the" drrgm^oTmatter, or say what or whence it is ; 
then the attempt to account for life and mind as arisine from a 
something — of the reality of which nothing is known — Secomes 
a reductio ad absurdum. 

Abstruse theories have been built on sensation, yet there is the 
widest difierence of opinion concerning the changes which occur 
even when a simple nerve is put in motion^. Sterling says 
the sensationalists, shut up in the mysticism of an unexplained 
and unintelligible chaos of sense, throw all into the unknown 
and dwell in a dogmatism, an obscuration and an intc^erance pecu- 
liar to themselves." Snow tells us Irritability involves sratience, 
sentience involves consciousness and self-consciousness, and these 
involve omniscience/' If this be true^ every organic irritation 
involves omniscience, when probably we are not sentient of its 
cause, or when it will cease, ergo irrhation creates every possibility 
of knowledge But this is scarcely more wonderful than, as we 
are told, sheep is transubstantiated into man,'' or that man is 
a sensiUe autosiat<m«" 

Strauss says ^ that we must not ascribe one part of the fonction 
of our being to a physical, and the other to a spiritual cause, but 
all of them to one and the same, which may be viewed in either 

*** Tbe beauty and perfection of the system (nenrons) b that each nerve is made 
susceptible to its peculiar impresaioQ only." The nerve of vision is as insensible 
to touch as tbe nerve of touch is to light." (Bell, Bri. Treat., p. 152, 153.) 

* The senses of touch and hearing acquaint us with tbe mechanical impact and 
filmtlon of bodies; those of smell and taste seem to acquaint us with some of these 
chemical properties, \i'hile the senses of vision and of heat acqnaint US with the 
existence of their peculiar fluids. (* Zoonomin^' vol. i, p. ti9.) 

Ever)' gland of tbe body appears to i>e indued with a kind of tuste by which it 
Mtoets or fomw each its peculiar Hold .... and by wbicb it is initiated into 
■etivity. (* Zoonomm,' vol. i, p. 68.) 

' *' Our senses iiif not given us to discover the essences of thin£r<s, but to acquaint us 
Willi tiie means ui preserving uui exi&tetice." {* Mai«branche,' i. c* v.) 
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aspect." That there are physical and chemical phenomena con- 
sequent upon the vital principle, and that there are intellectual 
impulses in which the physico-chemical has no part, is apparent to 
everyone who thinks — ^the aspects are distinct* He appears to 
have satisfied himself ^ that no one who has a dear kosmical con* 
ception, in harmony with the scientific facts of the time, can^ if he 
be honest and upright, believe in a personal God, and must confess 
that he is not a Chnsdan/' What is ^ dear kosmical conception"? 
Can we be sure that any kosmical hypothesis is true, or so positively 
delineated that it is a fact of evidence ? We know all substances 
are resolvable into gases, but we never see them subsisting as 
flaming elements. We find contact elicits heat, and sometimes 
combustion, resulting in changed forms. If the primordial or 
kosmic chaos, as pronounced, be an igneous vapour, whence was 
that we term matter ? Whence were the forces we know per- 
meate it ? Whence was the life which renders it animate ? Whence 
was the intellect which governs and fashions? We may indulge 
in kosmical hypotheses, but we are entirely without those evidences 
necessary to substantiate them as facts. How then, can there 
be a clear kosmical conception " in " harmony with the scientific 
facts of the time," when in no system are there agreed data 
as to the primordial element, or its cause ? There is no final 
science, so there can be no " clear kosmical conception." If there 
were, a man who had this clear kosmical conception,'' could 
account for all origins and facts. 

As high sdence, illustrative of the teaching of the time, we have : 

Molecular eneigy detcnnines the form which the solar energy will assome. 

In the one case this energy is so conditioned by its atomic machinery as to 
result in the formation of a cabbage j in another case it is so conditiont-d as to 
result in the form of an oak. So also as regards the union of the carbon and 
oxygen ; the form of this union is detemiined by the molecular machinery 
through which the combining force acts; in the one case it may result in the 
fbnnation of a man, in the other it may result in the formation of a grass* 
hopper.'* (Heat, a * Made &/ Motiem,") . 

The molecular energy of earth suhstances controk the energy 
of the sun, producing a cabbage or an oak, a grasshopper or a 
. man !^ Is argument needed ? So we are informed. the sun 
• forms muscle and builds the brain," so, possibly, it does wind- 
mills and* weathercocks. There is equal evidence for either pro- 
position. Is it by such utterances we are to arrive at a true 
kosmical conception 

> There is in the true man of science, a wish stroncrer than the wish to have bis 
Iveliefs upbekl, namely, the wish to have lliem true, which ** causes him to reject 
the most plausible support il he hea rea«oa to suspect that it is vitiated by error" 
C Belfast Ad.; p. 56). 
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The sun may be the eneipzer of the world, for the motes in 
qace — the suns and systems-^rc like nerve centres transfusing 
and transmitting the energy with which they are stored^ and 
equalizing, by a recuperating power, the energy used in work. 
In this sense only can the sun be considered as the storehouse 
of energy (heat), centralized as to his system, and possibly the 
mediate factor, through magnetic action, of the changes we know 
in phenomena, but to other systems he is relative as a part of the 
great astral cycle. By the necessity of the molecular theory heat 
is transfused into motion, hence heat is known as vibration. If 
the suns of the universe have flaming photospheres, or even if 
that we deem ignited gas is only a magnetic action, then heat is 
the motor principle, spread as a jelly-like stuff from the centre 
to the circumference of the universe. These suns and systems 
are but the active workers, the way-houses of transmission, by 
which the slightest particle is governed, and the zones of suns 
made to oscillate in unison. Whether heat be a principle or the 
merest vibration, it is the pulsation from' the great core where the 
afferent and efferent streams of force mingle.^ What the brain 
is to the nervous system, the great central nucleus is to tjie uni- 
verse. Heat, in an active or passive form, pervades it ; where 
space is, heat is. To the presence of heat we owe all objective 
manifestations. As to wasted heat and degraded energy, the 
phrases should be erased. Tolver Preston, with reason, says : 

^The condusioii would seem warranted and necessary that work . . . must 
lake place widely in nature, and thus part of the store of energy accumulated 
in materials on the earth^s surface by the sun is made to fulfil a useful end^ 
tnttead of being uselessly dissipated in space." (' Nature^ v. 17, p. 204.) 

Huxley, also, in his masterly address, delivered before the 
Geok^cal Society (1869), demolished the theory of Thomson 
and lait based on the degradation of energy hypothesis. Strauss 
ads : " Who, &c., can represent to himself a deity enthroned in 
heaven ? Has not the ancient personal God ^ been dispos- 
sessed of his habitation," ^ by the revelations of physical science V* 
Heaven is a conventional phrase. Heaven woidd be everywhere, 
if man would permit. The heaven of the kosmos may neverthe- 
less exist as the centralizing power. The heaven of Confucius 
was comprehensive as his idea of God. Whatever may be the 
denials of an unhesitating materialism as to the existence of the 
cause, to reason, it is apparent. Haeckel admits a cause, how- 

' Sensation and volition nre movements of the sensoriuni in contrnry directions. 
Volition bf^jind at the central parts, and proceeds to the extremities, and sensatioQ 
begins ut Uie extremities and proceeds to the central (' Zoononiia,' vol. 

3 
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ever he qualifies it. But with all these denials, law is admitted. 

And what is the law but that concentration of an energy intel- 
lectually directed which makes the homogeneity of nature possi- 
ble ? We are told all things are the consequences of law, but 
that law is a material consequent ; it is very like saying the law 
makes the thing, and then the thing makes the law. 

Hume says causation is an invariable antecedence, i,e, **we 
call that a cause which invariably precedes ; that an effect which 
invariably succeeds.**^ An effect is not always the result of a 
preceding effect, as day and night proceeding from a cause not 
apparent, the rotation of the earth. We trace effects backwards 
until we find no preceding mechanical or chemical effect. This 
we name the cause. Cause and force arrived at, force becomes 
the acting fact of the cause ; electricity, magnetism, &c., we 
know as working powers in nature.^ The primordial force of 
phenomena is heat j this accepted, all forces would proceed as 
conditions of the primal force. No motion ensues without heat 
being evolved, but no motion can ensue unless heat (static or dyna- 
mic) be existing. When bars of antimony and bismuth are in con- 
tact, an electric action results ; unite the extremities by a fine 
platinum wire, and it glows with heat. This shows that the heat 
latent in the bars has become active. Heat and electricity are 
correlated — possibly the same force exhibited in difierent aspects, 
the cause of which will probably remain a secret. As a principle, 
heat is universal : we cannot say the same of electricity, unless 
it be affirmed that polarization is a resulting fact of electricity, 
for all substances in their particles are said to be polar. When we 
meet with the universal as a motor fact, it is a power in nature. 
Grove has established the correlation of ^ heat, light, electricity, 
magnetism, chemical affinity, and motion." Before the display of 
any of these effects, heat must be existing as a specific power, 

* Conventionally, cause is sacceeded by effects, and all effects preceded by a 
cause. Science talks of lb« precession of causes, of factors and facts, in riifid rtnison 
etlect:) succeed etVects in endless successions, springing from one essential cause, in 
Uie things of our knowledpre, the Mquent ha* itt antocedent, and each anteoedent 
•printfs from an effect. We trace the litie backward until we i>aus«, finding it im« 
possible in reason to go beyond an origination, to which there appears to he no 
ttntecedent. Call it what we njay. Cause, Creator, God, we arrive at a fact wbicb, 
perforce, we name the nncaiiMd canae ; thna we arrive at a succemion of effects 
originating from that of wbich we can conceive no beyond — in itaelf capable and 
Concenterinc: in itself allellVcts, because tbey result from a single impulse. 

' *' I have lung beld an opinion almost amounting to conviction, in common, I be- 
lieve, with other lovers of natural knowledge, that the various forms nnder whieh the 
forces of matter are made manifest have one common origin^ or, In other woids, are 
so directly related and mutually dependent that they are convertible, <is it were, one 
into anotiier, and possess equivaleuco of power in tUeir action " (Faraday). Grovo 
has verified the idea. 
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although imponderable. If, then, it be specific, it exists as a 
principle ; all forms of power then become conditions of heat, iV. 
methods through which it acts {viiU supra ^ note 3, p. 5.) 

It is idle to discuss the personality of God, no evidences can 
be adduced on which such a fact could be founded. Whatever 
be the controlling fact of nature, it is centralized, hence indi- 
vidualized. The onward induction docs not appear difficult. By 
dissecting phenomena we find control and infinite knowledge ; if 
knowledge be required to systematically pull to pieces^ surely a greater 
knowledge would be required to construct^ and this constructive fact 
general consent terms omniscience. The admission of omni- 
science in its unity is very like the admission of a personification, 
for the halt cannot he made in the exemplification of a mere 
creative power ; there must also be a maintaining power. ^ 

Strauss avowed his materialism, an honester procedure than 
leading to the same conclusions by ensnaring subtleties. Allusions 
may be made to "our noble Bible" and a lecture abound in 
scriptural allusions which, according to the bias of the lecturer, 
may be irony or faith, and an eulogy be written on the Bible 
which might gracefully come from the pen of a theologian, but 
all this in no way alters the tendency of the teaching : thinkers 
judge by the written and spoken themes. Huxley objected to 
Stiriing^s critique on the physical basis of life/' Of the rele- 
vance of his answer each can judge {vide Ytast) i but when he 
concludes by saying — one great object of my essay was to show 
that what is called materialism has no sound philosophical basis," 
there seems somehow to be a confusion of ideas. There can 
be no doubt that the tendency of the scientific teaching of the 
time is to relegate all phenomena to matter as the creative fiict, 
and if a cause be intruded, it is so inappreciable in quantity — of 
quality there is none— that it becomes hut a waiting jpurp$se of 
which no estimate is to be taken. Strauss says, ^ The compre- 
hensive Kosmos,*' or all is the sum total of infinite worlds in all 
stages of growth and decay and eternally unchanged as regards 
^ the constancy of absolute ener^ amid the everlasting revolution 
of the mutation of things." Despite all the pronounced and 
authoritative dogmas— with all their unthinkables, unfiithomables, 
and impossibles — man intellectually seeks for, thinks for, and en- 
deavours by a mental analysis, or by an intellectual synthesis, to 
account satisfactorily, at least to himself, for the cause of the 

* The oneness of /acts is ttie bearing of one part upon tmother (whereby) we 
Rceive an imprenfioo of nhptatloii, of natool lltiieis> w conspniug nieans« of pre* 
pvotiooy of puipoM andpnivitkMu"— ^A«wetf, A T., p. 18. 
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tSkcU Hume sajrs The whole ftame of nature bespeaks an intel- 
ligent author'* {lutnd. Nat. Hist. BiL) 

Theologians present God as the cause or creative fact ; had 
they paused there, the position would have been unassailable, but 
ultra propositions have weakened the position. Whilst the general 
fact is probablv incontrovertible, the adjuncts must be shattered 
in conflict. It is impossible to define the nature of the causal 
being, or God. We may think it, feel it, believe it, but caniioc 
know it ! 

Strauss rejects the idea of spontaneous generation, and says it is 
only necessary "that matter and force already in existence should 
be brought into another kind of motion and combination " to 
produce the effects. What then would the bursting forth of life 
be but spontaneous generation ? The Bathybius was presented 
to the admiration of the learned as the causative fact of life, and 
excited a storm of adverse criticisms. At the bottom of the 
Atlantic ocean was discovered a slime, " due to innumerable 
lumps of transparent gelatinous substances," " each lump consist- 
ing of granules^ cocoiitns^ and foreign bodies, embedded in a translu- 
cent, colourless, structureless matrix/' " The granule heaps and 
the transparent gelatinous matter in which they are embedded 
represent masses of protoplasm." One of these masses {urschUim) 
is to be regarded as a new form of the simplest animated being, 
proposed as the ^ Bathybius^* a relation being found to this proto- 
plasm in the spicula of sponges. The Bathybius, a vast sheet of 
living matter enveloping the whole earth beneath the seas,'' and 
then a picture is formed of a new flora and fauna which will 
require thousands of years to bring to completion Microscopic 
Joam,^ October, 1868}. WaUichon its introduction pronounced 
the Bathybius to be a myth ; it was a grand conception, but 
formed on insufficient data. The Challenger expedition showed 
instead of this stuff being spread over the bottoms of the 
oceans of the world, it occurs in comparatively few localities, and 
is not a widely extended sheet of living protoplasm which growls 
at the expense of inorganic elements.'^ Experiment has proved 
it to be an inorganic compound of sulphuric acid and lime. The 
whole imaginative machinery and its error arose from some masses 
of this stiirt" preserved in alcohol being sent to Huxley, on which 
he experimented. The dissipation of the dream was reserved for 
the naturalists of the Challenger expedition. Murray says " In 
the early part of the cruise many attempts were made to detect 
the presence of free protoplasm in or on the bottoms from our 
soundings and dredgings, with no definite result." It was un- 
doubted however, that some specimens of the sea- bottom pre. 
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served in spirit, assumed a very mobile or jellv-like aspect, and 
also ^ that flocculent matter was often present.' This mucus- 
like mass wanted motion. On analysis Buchanan found it to be 
sulphate of lime presenting an amorphous precipitate on the 
addition of spirits of wine ; — when dissolved in water, and allowed 
to evaporate, it crystalized into gypsum. The crystals were all 
alike and no amorphous matter was found. The treatment by 
spirit created the whole difficulty." 

Strauss hailed the discovery as perfecting his hypothesis. 
He says: 

" The existence of this cmdest form has since been actually demonstrated. 
Haxley has discovered the Bathybius, a slimy heap of jelly on the sea bottom ; 

Haeckel has what he has called the structureless clots of albuminous carbon, 
which although inorganic in their constitution, yet are capable of nutrition and 
accretioo. By these the rhasm may ht said to be bridged, and the transition 
eftcted from die inorganic to the organic/* 

Darwin is called by Strauss as a witness for his kosmic concep- 
tion, but Darwin affords no such evidence % he distinctly admits 
a Creator. Strauss also speaks of 

"The magic femrolay hj which science solves the mystery of the nnhrerse. 
' Every mystery,' he says, * appears absurd/ and yet continues, ' Nothing pro- 
found, whether in liie, in the arts, or in state, is devoid of mysteiy.'" 

The phenomena of life and structure do not appear to have 
been studied by him. The wonder is, not that he was wrong 
in his conclusions, but that others, well acquainted with 
organic structure and life, should inculcate analogous S3rstems. 
Mechanics cannot account for the living protamceba ; there is 
no mechanical apparatus which by an inherent faculty can grow 
or multiply itself. The living machine does both.^ 

The advantage of religious faith in the satisfaction it gives 
to the intellect by fixing it on invisible ends and ties, render- 
ing life something more than it seems to be, can hardly be exag- 
gerated." A world of mere phenomena in the superhciality of scien- 
tific deductions, might become a greater danger to " society than 
even those stronger .... passions .... of which there is such 
wholesome fear, and which, it is justly said, only a deep religious 
faith can adequately restrain/' In a world without faith there 
would be that " passionless ennui " which forces the enquiry is 
" life worth living for ?" To some minds materialism may prove 
satisfactory. In all its schemes there is the quasi admission of the 
cause* The admission, however qualified, is the thin end of the 

* Where in physical force are we to find tbe discrtmination of the vital force ?wbero 
the iromernity uf variation, the infinity of adaptation? Where io physical force am 
ve to &od in appar^ot wenicueM tiie greater strength ? 
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wedge which topples the structure into ruins. If religion be 
grounded even on superstitions, it has its satisfaction in the 
exigency of the hct ; but where in the material hypothesis is to be 
found such satisfaction ? 

In England Huxley and Tyndall have, in the popular concep- 
tion, the foremost place as the exponents of scientific opinion. In 
their particular studies both have attained eminence ; but their 
supremacy is gone when they stray beyond the technics of their 
sciences. Both are advocates of material views. Huxley, a giant in 
his science, attempts an explanation, but appears to give too large a 
view to what he terms states of consciousness." VVhen he says 
impenetrability, extension, and resistance are states of consciousness, 
we then enquire what consciousness means, and tind it to be an 
instantaneous impression or the experience of a sensation, both are 
passive results ; neither resistance nor extension are such passive 
results : we know them through mental action, therefore they 
are not per se facts of consciousness, but facts of intelligence. 
John Stuart Mill [Essays on Religion) makes conscience and con- 
sciousness the same. In the vagueness of the phrase, " states of 
consciousness," notwithstanding deductions from Kant, the defin- 
ition becomes a confused riddle. 

In his lecture on "Descartes' discourse on method," he 
(Huxley) continues: 

**I am prepared to go with the materialist wherever the true pursuit of the 

Eath of Descartes may lead.'' (" But this path,** he tells us, "leads two ways— 
y that of De la Mettrie and Priestley to modern physiology and modern ma- 
terialism ; and by that of Berkeley and Hume to Kant and idealism — and that 
"each branch is sound and healthy, and has as much life and vigour as the 
other.") " And I am glad ... to declare my belief that their fearless 
development of the material aspect of these matters has had an immense influ* 
ence upon physiology and psychology. Nay, more, when they go further 
than I think they are entitled to do, when they introduce Calvinism into 
science and declare that man is nothing but a machine, I do not see any par- 
ticular harm in their doctrines so long as tht-y admit, which is a matter ot" ex- 
perimental fact, namely, that it is a machine capable ot adjusting itself within 
certain limits/* But when the materialists stray beyond the horders of their 
path and begin to talk of there being nothine else in the universe but matter 
and force and necessary laws, I decline to tollow them. I go back to the 
path from which we started, and to the other path of Descartes." We have 
seen " in a manner, which admits no doubt, that all our knowledge is a know, 
ledge of states of consciousness. Matter and force, so far as we can know, 
are mere names for certam forms of consciousness. Necessary, means that of 
which we cannot conceive the contrary ; law, means a rule which is always 
found to hold good. Thus it is an indisputable truth that what we call the 
material world is only known to us under the forms of the ideal world ; and, 
as Descartes tells us, our knowledge oi the soul is more intimate than the 
knowledge of our body. It I say impenetrability is a property of matter, all 
that I can really mean is that the consciousness I call extension, and the con. 
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sciou^ess I call resistance, comiaiitljr acemnpooj one another. Why and how 
they arc related a mystery, and if I say thought a property of matter, all 
thaf r ran mean is that the consciousness I call extension and that of resistance 
accompany aii other sorts of consciousnc:%s. But as in the former case why 
Acj are tnot aworiated is an nmhible mystery. Prom all this it fbUoffs dut 
what I watf term legitimate maurialimiy i^, the extensioii of the concep ti on 
wmd of the methods of physicai science^ to the highest as well as to the lowest 
phenomena of vitality, is neither more nor le«;s than a short-hand idealism, and 
Desrartes' two paths meet on the summit of the mountain, though they set out 
<io opposite sides.** 

We have subdety on subtlety through the whole of the disser- 
tatkm ; Imii all that appean, the path by De la Mettrie and 
Priestlqr » the broad beaten way ^ whilst that bj the way of 
Berkeley and Hume, presents an occasional iUusion. 

If die ^ subde Berkelejr" stepped ^ beyond the limits of know* 
ledge, when he declared the substance of matter did not exist," 
what do those who see in matter "all the forms and qualities 
of life," and in molecular vibration, heat, consciousness, lire, and 
intellect ? Brute matter, as Hume expresses it, the cause, the 
effect, the creator, the thinker, the feeler, and this matter made 
up of inert indurate atoms, of the dimensions Tir77.7ri'— .t:^.;^^* 
of a line, an inch in extent. Yet science is stated to be the result 
of perception and experiment ! Berkeley denied matter existed^ 
except as it existed in consciousness. Yet his system is comhtently 
decried by those who argue that the qualities of things are but 
states of consciousness. If we listen to commentators, the systems 
of Kant and Spinoza, like that of Darwm, mean only that which 
suits their views. Both Kant and Spinoza, construed in the spirit 
of their intention, pourtray the pre-eminence of Deity. Darwin 
attempts to show the mode by which the constructive faculty of 
the Creator works. The first has a kosmic theory, but in intelli- 
gence idealised finds his pre-eminent All. Spinoza sees God even 
tn matter, yet spintualizes all in his ideal of GoD ; and Darwin, 
whilst presenting his view of the constructive energy of organic 
fifie, adcnowledged all was the work of the Creator. Descartes 
combines Kant, Spinoza, and Oarwin, and, be his method what- 
ever it may, he Ind a firm conviction of the existence of God 
as the Creator, and antecedent of all things. 

Coosdousnessy to the mind and sensation, is what the retina 
h to the eye, a medium on which the symM is instantaneously 
impressed (Helmholtz measured an intenod), which symbol, when 
interpreted by intelligence, becomes a reality; thus intelligence 
counts for all in the Great Kosmos by which we are surrounded. 
No thinkino: mind will doubt that mechanico-chemistrv is the 
modus through which the kosmos is presented and is con::»irued ^ 
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but this is different from saying mechanics and chemistry ini- 
tiated the Kosmos. If they be the creations of intellect, as un- 
doubtedly they are, they become, as the constructors of material 
forms, the agents of intelligence. Where are we to find the logic 
which makes resulting effects institutors of that of which they are 
the result \ If phenomena be regarded as a form of intelligence, 
we can have at the same time intellectual probabilities, ideal pos^ 
sibilities, with mechanics and chemistry as constructive elements ; 
but never as creators. It is possible to understand a chain of effects 
resulting firom a single cause, but it is impossible to conceive a 
cause being the result of the dSoct it had instituted. The method 
of the world must include intelligence, for there could be no 
mechanics without it; the only conclusion to be arrived at, 
is that creation is the fact of intelligence. Vitality, as a principle, 
being the primordial of nature, m&es the axiom mne vivum ex evo 
true of the beginning of life, and its changes to omne vivum ex vivo 
true of all the after hcts of life. The life first proceeds from the 
the egg or jelly-speck, and the living organism reproduces it, and 
thus the apparent contiadiction is satisfied, the living organism pro- 
ceeds from the egg and the egg from the living organism, the 
initiatory fact is always continuing. 

Chemistry and mechanics, as we know them, are supposed to 
be the invention of man, when in fact, they are processes by 
which nature compasses her designs. If it required intellect to 
disinter them from formulated matter, in order to apply them to 
the uses of man, surely it required intellect to institute them.^ If, 
then, intelligence instituted matter and its forms — for forms are 
all we really recognise in objective phenomena — to form is due 
the multitudinous variety we know as Nature.^ Have we not, 
then, in this exposition, the single factor and the single equation 
by which, according to Nageli, we can only correctly construe all 
that we find within and around us ? a factor fitted for all the 
purposes of production, and an equation filling the purposes of 
its detail. We call the motion apparent in matter, force, because 
we so name a moving power. When we talk of an unperceived 

> Man *'can eiteblUh no new law of natnre which (s not a reralt of existing onea 

He can invent niHtter with no new properties which are not modifications of its pre* 
sent attributes. His greiite^t ndvances in skill nnd power are made when he chIIs to 
bis aid forces which belore existed unemployed, or when he discovers so much of 
the habits of some elements as to be able to bend then to his purpose " ( Wkewetlf 
* Bridg. Treat,,^ 359). 

» ** The hiw>< of nature . . . are the rules for that which things are to do and suffer ; 
and this by no consciousness or will ol theirs. They are rules describing the mode 
in which things ifo act." ** The metaphor is very simple, bat it is proper for as to 
recollect it as a metaphor, in order that we may clearlj apprehend what is implied 
in speaking of the laws of natnre ** {iUU, pp. 6, 7 ). 
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motion occurring in the inner recesses of a living substance, if 
it be force, it is inherent, the power of the formed particle. It 
may be called molecular, or vital, or polar, call it what we may, 
it means the interior power in the particled mass, acting through 
itself, without initiation, but by the inherent fact of its own 
existence, and may be said to be the nerve power of the Creator 
vibrating through the mass. Matter is but an aggregation of par- 
ticles forming a mass. Intellect is perfect in every particle, and 
by culture assumes its magnitude. A single particle of intellect 
is an idea, an idea produces an idea, but no aggregation of intel- 
lectual particles can produce more than an idea. If then, matter 
can only be perfected by a summation of particled aggregates, 
and intellect is perfected in its particle, what shall we say ? 
— that intellect arose from matter, or that matter is the result of 
intellect, constituted through appointed motors ? If intellect con- 
strues itself, we have then a knowledge only limited by the 
powers of intellect, and a probable verification of Nageli's pro- 
blem ; but if we deduce intellect from matter, we have the axiom 
of Du Bois Reymond and its pertinacious consequence, " Igno- 
ramus tgnorabimus:' A thing can be no more than a product 
of its particles. Intellect, perfect in its particle, is only equal to 
itself in all its forms; Aiatter in its particle, being insignifi- 
cant'* (vide Nageli), cannot be more than form, whatever its im- 
portance in the economy of nature. 

Naturalists are puzzled to define the vital principle. Physico- 
materiaiists affirm life is a property of matter, and deny the spon- 
taneity of life. Spontaneous life, as originating in matter, can- 
not be upheld, for nature exists through vital action. How the 
inert and evanescent can be the existing and real has never been 
proved. Despite Belfast orations and boiled substances,^ nature 
holds on her way by an existing and uncontrdlable principle, y^^^ :,, 
throuffh a vital spontaneity, awaiting conditions which when satis<x hrii^' 
fied, life bursts into being. Every evidence shows this is the hct r^w^. ./ 

^ If it vrere wittbed to prove the power oi an intricate mecbanisni depending on a 
tttUe wheel {even alihoMgh eaprieimu** (hd direetit), we sboald not take < 
mwaytbe little wheel and then expect tbe machine to work. Yet this is precisely « ,« . 
what is done by those who boit infusions and exclude them from (he air. It is like 
expecting tbe macbine to work when all conditions of action are destroyed. Con- 
taet wfUi the air prodnees the eondltfona necessary for the exhibition of life. There ^ 
■qr be ^ema or minute coagulations which require contact to perfect their condi- v ' '* 
tlons, and present them as vehicles of life. What is this but the first blushing of 
life? If organisoia are progressively developed, spontaneity of life in tbe lowest 
•l^e anst he its trtt and Its only reralt $ all else beoomet dwrelopment. Before the 
Iheoiy of evolution was practically applied to tbe things of life, spontaneity was 
pcientiflcally impossible. Tbe theory recognised, spontaneity is its only reasonablo 
outcome. Life from tbe germ is as old as tbe oldest recorded thoughts of the - 
figyptiaos. Who can say how long before them it existed ? 
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of phenomena : in the inorganic, expressed as the polar fact ; in 
animate forms breathing and reproduction, with a power to 
change position ; in plants breathing and reproduction. In living 
forms there is an ingeneration in an ingeneratton, and if vitality 
be the persistent fact, then the inorganic must be capable of its 
presentment. The gaseous, moulded by vital power, presents 
the diversities of phenomena. By collection and condensation 
we have the vehicle ef life^ but net the life. The protoplasmic 
substances might be for ever exhibited, and yet there be no pre- 
sentment of life. What the particular modifying conditions are 
by which the inorganic becomes the organic, or how the inanimate 
substance becomes animate, is a secret not solved. We have the car- 
riage of life, we are able to dissect its parts, to note its changes, 
and to form some of its constituents, but the mystery of the 
albumen and of the vital fact defies analysis. In the ice cavern 
life is rarely engendered. Heat is incorporated before the life is 
displayed, and if heat be the primordial element, an atom does 
not exist because it is resolved into its primary. Steam issuing 
from an aperture under pressure is imperceivable ; on the tem- 
perature being lowered, we have the cloud or heat dust,^ con- 
densing into the fluid and solid. If there be law, it must be 
universal in its operation ; then exactly what we know as a 
condensation of heat occurs in all substances. The conditions 
alone arc varied ; we have the imperception, the cloud, the 
liquid, the solid. A pertinence is added to the argument now 
oxygen, air, and nitrogen have been condensed, and hydrogen 
presented in metallic drops.^ In nature the paraphernalia for the 

> Tyndall's water dost finds a paiallel In Whewett'a Jln« waimf powder 

2 Andrews, of Belfast, by experiment arrived at the conclusion that the gaseous 
and tbe liquid are but extreme stages of one and the same condition of matter." 
He failed to liquefy either oxygen, hydrogen, or nitrogen. Cailletet, in Sqiteonber 
(1877), rendereil acetylene (hyJroccen and carbon) into a liquid; on Novamber 27, 
nitric acid (hydrogen and nitrogen). He then succeeded in liquefying oxygen and 
carbonic oxide by pressure and freezing. Tbe pressure he obtained by means of 
bydraalic power, 4400 Ibt. to ttia square inch) tbe temperatare at tbe same time 
being tednoed by freezing mixtures. On releasing tbe gas from tbe pressure, ita 
expansion reduced the temperature to 200° below zero Cent. ; the partial Iiquefac> 
tion was shown as a dense cloud. Before be bad made bis discovery public, Pictet, 
cMf Geneva, racceeded in liquefying oxygen ; be obtained not a cloud, but a jet of 
liquid. Tbe leaults were independently obtained. Pictet'a results were obtained 
through an elaborate machinery, the efficiency of which depended on the rapid eva- 
poration of volatile liquids, as liquid sulphuric acid (tbe condensed anhydride), aud 
by a pressure of 500 atmospheres, eventually falling to 350. The gas subjected to 
experiment was generated in a strong iron ve.ssel, and thence conducted into a strong 
long glass tube immersed in a larger tube containing solid (frozen) carbonic acid 
An orifice closed by a screw tap put the oxygen in relation with the atmosphere. 
On turning the tap the pent gas shot forth in liquid jets. By means of tbe electrie 
Ugbty tbe jet was shown to consist of two paiti, an outer blue cone of condensed 
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coo version exists, the cold of space and the pressure of atmo 
spheres. If Cooke's calcnlation New Chtmstry *) as to the 
enormity of weight involved bjrthe undulatory theory of h'ght be 
true, we have a pressure more enormous than any human in- 

srenuity could supply. Heat as the primary must remain as an 
hypothesis \ but natural facts point to it as the true agent of 
nature as a principle, the undulation being a condition. When 
heat is combined with vital action, it becomes the factor of mate- 
rial phenomena. The Hfe controls the substance, but without 
the substance there is no manifestation of life, without the 
life there is no manifestation of intellect. We cannot say 
that life is heat, nor that heat, as a substance, is life, or that 
life intellect. As abstractions, we have three all-pervading 
principles, heat, life, intellect, as the sum of all we perceive, or 
conceive, think, or feel, translated by consciousness. Conscious* 
nesswe cannot say is a principle, although, a necessity of life, pas- 
sively capable of instantaneous impression ; it reflects images, 
feelings, and thought; an incident of life, not a vital £u:t, for life can 
be when consciousness has ceased. Levres tells us, ^ the uni- 
verse exists, but does not live.^' The universe is an organization 
directii^ and possessing functions j the distinction between life £^ 
and existence is found in the active or passive fact. Vitality sub- ' — 
sists in the universe, and the universe exists in its vitality. 

Atoms and molecules, Huxley tells us, are but imaginathi 
symbc^s, and that he who mistook them for real quantities would 
err equally with the metaphysician who should so mistake his x*s 
and /s. Whether they be fiurts due to ^scientific imagination," 
or what, by him they appear to be treated as real quantities, for 
now-a-days the mowcular theory b the expositor of every diffi- 
culty, not alone in the inanimate, but in animate forms ; it has 
possession of the brain ; molecular motion produces intellect ! 
T yndall talks of the thinking brain as of a something more than 

organ. People talk of a musical box not as creating the sound, 
but as the vehicle for its expression. The brain, notwithstanding 
what physicists say, never created the intellect.^ It, like the 

2?.^ and an inner white portion, in which the oiyfi;-en exist.-? in a liquid and probably, 
M suff:i''stfiJ, in a solid condition. Cailletet releast'i] nitroc:»*n from a pressure of 
^00 ftUno^ptiere^, wbeo, on iU eruption, tije temperature became ao lowered that 
inf§ of tiqnid nitiogeo veie foniied. On Ums last day of be taceeeded id Uqiie- 
fyiof air. Pictet (II Jao., 1878) «acG«eded in producing hydrogen in a solid form 

n pr»»^*nre of 660 atmoAphere:!. On openincf the stop-cock, the hydrojrpn shot 
iofXti ID a jet oi blue^steel coloar, the solidified drops falliog on the iloor witii tbe 
lin^of metaltie grains, leavini^ Kfttle donbt that hydrogen is the vapour of a metal. 
Water thus become.^ a metallic oxide. Duroa^' idea. 

PerkiiKs, of the Royal Society, in 1 823, claiflted to baie liquefied atmotpberic air 
under a pres-iure ol 1 1 00 atmospheres. 

* la quadxupedd the brain is fully dereloped at the birth, i,e. ail the part:^ are ad 
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musical box, is the vehicle of expression^ It is impossible to 
understand a motion of molecules without a motion of nei^- 
bouring molecules. Huxley says : 

** *The mental states we call sensations and ideas are caused bv modes of 
motion in the brain, and the mental causality ot volitional and emotional 
roorements really originate in certain movements of 4ke brain, of which diose 
mental states are merely copcomitants.* The feeling we call volition is not 
the cause of the voluntary act, < but the symbol of the state of the brain is the 
immediate cause of the act.*'* 

There is evidence that the brain is tihe organ of die nervous 
functions, but the assertion that the brain originates conscious- 
ness is the merest conjecture.' The spider, the ant, the bee, 

perfect as in an adult animal of the tame ipeeies (< Wentsell,' p. 246). In man, the 
brain mnkes contimiHl progress to its nltimnte mni^nituile and perfect state from con- 
ception to the seveuth year after birth. Those parts wbich are lormeti tiubicequeiitly 
to birth are those parts entirely wanting in lower anhnals, and as the parte aio de* 

veloped peculiar fiuBulties are proportlonaUy des^oped; but until this development 

those farnlties Hre not clearly perOi^tible. Ffon the hi:^** of seven to that of eicfhty 
the changes reopectiug s^ize, collectively or in parts, are so trifling a:i to be unworthy 
of notice 7\/ p. 247, 286, Bell). Combe's opinion was the human brain in- 
creases in size until twenty-eig^ht years; some assert tlie increase oontinoes on until 
forty years of aije. It is observable " the adult liuman IxMiiir as much excels in de- 
sign and method the actions and operations of all other adult animals, t\* those of 
the infant are excelled in precision and adroitness by the young of all other animaU 
B, T.>' 247 ), conosponding with the relative eonstitntions of brain at the re-, 
spectlve periods." 

* At a seance at the Academy (1876), MM. Giacomini and Mos-jo sliowed the 
photograph of a vromaii who had lost a great part of the frontal and the two parieiiil 
bones through nrpAiA's. She is now enred. The movements of this brain were 
studied by one of M. Mann's tambours heincf applied to the cranial aperture. It 
was proved there are in the brain of man, even during the most absolute repose, 
three ditferent icinds of movement. Pulsations, which are produced at each cor^ 
traction of the heart. OteUtaHoM^ whieb correspond to the movements of the 
respiration. Vndulations, which are the largest cur^'es, and are due to the 
movements of the vessels during attention, cerebral activity, sleep, and other 
causes unltnown ; they might be called spontaneum movementji of the vesaela 
(* JVoAcre,' vol. zv. p. 264). Other interesting partlcnlars are narrated. All tend 
to show that the brain is a mere functional organ impressed by causes external to 
itself — not creating and originating — so far as function is concerned, any other part 
of the body might as well be tbe thinking fact, as the thinking brain." It is 
probably the organ through which thought is manifested, at the mnsical box ia an 
organ by which sounds are displayed, but the sounds depend on an inipolsion. In 
the box, mechanical forct- ; in the brain — what? 

* Erasmus Darwin has a somewhat similar expression, but he refers all to the 
spirit of animation and vitality ; and yet b} a peculiar perplexity makes motioD and 
other act* of the organism due to the excitation of pleasure and ^win ; not as Bain 
has it, " pleasure in tbe distance and pain in the distance,'* but as the causes of im* 
mediate irritations to which by a series of augmentations, accumulative in chaiacler» 
he imputes the health or disease of the organism (vide ' Zoonoinia' ). 

* ** The similarity of the texture of the brain to that of the pancreas^ has led to 
the supposition '* that a fluid perhaps more subtle than the electric aura la aepamled 
from tile bloiid by that organ for the pur|)Oses of motion and sen>atiou . . . the 
electric fluid is actually accumulated and given out voluntarily by the torpedo and 
Ogmmotiu eiedriau, and an eleeltic ahoek frequently athnulates a paralytic limb end 
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l&c.^ — to judge by effects — think, invent, and construct i but where 
in the invertebrata is found that complicated substance we term 
the brain ? If the hypothesis be true in one relation, it must be 
rue in all its bearings ; and unless all animated things doing in- 
teUigent acts have this substance, how are we to say that the 
powers manifested by them are due to the molecular changes in 
tlie brain ? The answer may be that there is a microscopic sub- 
stance which serves this purpose, and then the enquirer would be 
crushed down by a jargon of scientific presentments, as gangliae, 
&c« When we speak of the animal brain, we have pulp sub- 
stances of two characters, for which, in the invertebrata we look 
in vain. By the convoluted surfaces, according to Gall and 
Spurzheim, the intellectual intensity is induced. In the inspec- 
tion of the nettle-sting the microscope discloses a fluid in motion. 
IGoodsir found the same motion in a minute fungus from the eye 
I of a gold fish \ spores were extruded, which swam about like, ani- 
mals. The same action was detected by Haeckel in a minute 
alga. The nettle-sting may be filled with a fluid protoplasm, as 
doubtless were the fungus and alga. It is probable the insect 
nerves have a similar fluid, if not a fluid, then a substance ca- 
pable of conveying sensory and will action, probably by some 
power analogous to electricity or magnetism, but the conductors 
of the electric and magnetic fluids no more account for the pre- 
sence of the fluid than does the brain for the intellectual mani- 
festation. In another place Huxley says : 

"That the phenomena of life are dependent neither on physical nor chemical, 
but on vital force, yet they result in all sorts of physical and chemical changes 
which can only be judged by their own laws. (* L. S.,' p. 92.) 



Beeda no perceptible tube to convey it « . • The singular figure ot the brain and 
MifOQs system 8eem8 well adapted to distrllmto it oter every part of tlie body." 

(* Zoonomiuy vol. i. p. 9). 

* Evelyn, describing the actions of a spider {Aranea scenica)^ *' Did the fly hap|)en 
Dot to be within leap, tlie t^pider would move towards it so softly that \\» motion 

iMened not more perceptible than timt of the shadow of the gnomen of a dial ; if the 
' tended prey m<)\fd the spider would l<eep pace with it exactly an if it were actu- 
s'ihI by one spirit, moving backwards, forwards, or on each side, without turninir, 
Wb«D the tly took wiug and pitched it;jelt behind the huntress, she turned round 

I vitb the swiftness of thought ami ahrays Icept her head towards it though to all ap- 
pearance as immovable as one of the naiU of the wood on which was her station, 
till at last being arrived within due distance, swift a? ligbtninf;^ she made the fatal 
leap and secured her prey.'' A parallel we find in a wo-sp hunting a spider. '* The 
vfim as soon as he found himself marlted down showed the greatest terror, rnnniug 
Ulker and thither, with many donbles and tarns . • . these the wattp followed 
accurately turn by turn, never quitting the spider's track . . . recovering when 
ttfault like a dog« until after an excitiug chase be seized bis exhausted prey" (* xYa/./ 
«dL XTii, p. 381. It is suggested the trail is alTorded by web left on the spider's 
tuck. This idea is repudiated by the original correspondent and on sufficient rea- 
HM p. 448). Fids explanation by C. L. W. Merlin (*iYa<.,' voL zviil, p. 311). 



Digitized by Google 



46 



Equivalence of Consciousness, 



Imagination may breed imagination, but none the more is it 
proved that the material' compound we call the brain by an 
imaginative or a real motion breeds the intelligence. If intelli- 
gence be induced by material changes, where is the pertinence of the 
quotation Huxley adopts from Emerson. Truly it has been said 
to a clear eye the smallest fact is a window through which the in- 
finite can be seen*' (*L. S./ 104 ). If all be matter, or of matter, there 
can be no Infinite. The meaning becomes clearer when we read— 

" I hold with the materialist that the human body, like all living bodies, is 
a machine, the operations of which, sooner or later, will be explained on 
>' mechanical principles." " I believe we shall arrive at a mechanical equivalent 
of consciousness as we have arrived at a mechanical eauivalent of heat/' and 
that thought is as much a function of matter as heat is." (< MaemUUm^s 
Mag.; xitii, p. 79.) 

When it is really known what heat is, it will be time tp say 
its equivalent is found i but we have not arrived at an equivalent 
of heat even as we know it. The equivalent suggested, the foot 
pounds, is but a question of temperature or of work ; all force 
fiurts, more or less, are heat fiicts. The heat fiict, either as a prin- 
ciple or in its concUtions, is universal. An expression of capacity 
differs greatlv fi:om an expression of equivalence, and no foot 
pounds coula be presented as the equivalent of universal power. 
We might just as well say there are so many particles in a cubic 
fix>t I the universe is composed of so many cubic feet, and the par- 
tide thus becomes the equivalent of the whole; either would 
show a measure of quantity, but it would be difficult to change! 
a measure of quantity into an equivalence of its working fact. 
With more reason it could be said a looking-glass was the 
mechanical equivalent of consciousness, but to get a real equi- 
valent for a passive fact appears to be an impossibility. There 
is no working power in consciousness, it merely notes received 
impressions j unless we mix in one heterogeneous heap, sensa- 
tion, mind, life, intellect, conscience, and consciousness, we 
have in it a mere passive implement. We might just as well 
take Thomson's infinitessimally small and imperceptible masses 
of matter as the equivalent of matter, or say with Hartley, that 
touch is the equivalent of the senses, or that the vibriunticules 
are the equivalents of sensation and vital motion. When all is 
said, we can only say the multiple of a particle is the expression of 
the mass ; we can no more say a particle is the equivalent of a 
whole than we can say the inhnitessimal portion of a grain is 
the equivalent of gravitation.^ No authority can make the inexact 

* Gravitation is an accepted fact of science, but as explained by science, its ultimate 
fact lA weight. A reaaouing uo uitimatea fiudii 
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the exact. The fall of a pound 772 feet, raising the temperature 

1% the foot pounds is but the mechanical expression of force 
exhibited as work ; force is as much an objective thing as matter, 
for both probably are expressions of heat, latent or active. We 
can add particle to particle and make a sum of the whole, but no 
additions of temperature will make a sum of heat \ we merely arrive 
at an equalisation. 

In his lecture on biology, Huxley expresses great disgust at what 
he calls "paper philosophy." What is his dissertation, "the physical 
basis of life" in the main, but paper philosophy? Where are we 
to find an experimental proof for his deductions ? We have an 
aggregation of chemical elements, but there is no warrant for 
the assumption that they constitute the " physical basis of life ** 
in the sense of creating the life. That, where life is found these 
elements are found is one thing, but to say they create the 
life is quite another. Virchow [infra) has shown us what science 
should be, and should do, and with a masterly hand has drawn the 
distinction between dogmatic assumption, and fact, and has shown 

a ciowlliig tofbei centre. Were graTitatloii the primordial fact, there eonld lie no 
pbencMnena ; it is to the combating of this passite eneigy we owe that we know aa 

nature. Tbe objective world la comprised of minute pRrtlcfeft ; these particles possess 
the polar fact. On consolidation, they are things with two ends or poles, attrnctioii 
at one pole repulsion at the other ; henoe a power within tbe thing (particle, atom, 
or molecule, as a symbol, the phrase is indifferent). When repulsion is in the 
a«CAndant tbe passive fnct of gravitation disappears, and that we knew as gravitation 
reappears by transference into an active form of force by the principle of correlation, 
If we hare hydrogen gas tn an open fcwwl we tani the mouth d o w n w a id a if we wish 
to Veep it there, otherwise it would pass into tbe atmosphere anil tbence into space 
and be lost to us ; but here it is arrested by the graviUitive correlation of affinity, 
and by combination with another substance, subserves again tbe uses of nature. If, 
00 tbe contrary, we hare oxygen in the vaae, we turn the month upwards because if 
rerereed the Yase would be emptied by the gravitating fact of weight. Tbe oxygen 
beinf? heavier than the atmosphere keeps its jilace in the vessel. We have two 
substanceSjOneamenabletothelawof gravityexpressed as weight,the other wholly free. 
Can we then say the gravitating fact is universal ? The universal alone is tbe true, 
henoe we say gravitation is only uniretsal by being amenable to the principle of inter- 
changing forces (correlation) , henoe graritation becomes correlated. Gravity in 
Its correlated fact becomes repulsion; in its double aspect, attraction and re[)ulsion, 
polar. We have then the force rushing in the straight line, which would be inter- 
minable but for the poll to the oentre, hence the cnrre which unites the two ends of 
the line. The same polar fact presented in the particle is equally active in suns and 
planets, and to go further, systems of suns, as representing the particles of the 
universe. These masses ore but aggregated inftnitesimais, uud the same law which 
gorems them governs tbe congregated mass. We bare but a multtple of infinites- 
simals, which in their ulti mates are force or life units We have then tbe eternal 
"wellinif from tbe centre, and the eternal repression, hence an interaction within an 
interaction, and arrive at Malpighi's littles (us polarised units); at Grove's coiielation 
of forces (as transfusion or transference), at Darwin's erolution (as derelopment). 
Win hare the grand general isations, aa principles, as the methods or working facts at 
nature ; and hence can view tbe universe in its physics, as a machine. As Helm- 
holtz says, we can have do mechanics without intelligence ; we have in iut^ligence 
the direcUng power, tbe beyond, throogh which ail was and is. 



Digitized by Google 



48 Virchow's Canon. 



that scientific teaching consists in something more than supposi- 
titious inferences. 

If Huxley adhered to his definitions we should be spared from 
such a priori assumptions, contrasting so unfavorably with his 
lecture on a piece of chalk ; '* his addresses to learned societies j 
his comments on palaeontology, ethnology, and biology. Wild 
dreams flow sometimes from purely philosophical sources — the 
idiosyncrasy of talent. If the object of a lecture be amusement, 
it is attained by the probable and the absurd, spiced with a crumb 
of science, and half thinkers and no thinkers leave the room sim- 
pering in their own satisfaction. If, on the other hand, it be to 
instruct, no hypotheses or assumptions, however dogmatically 
insisted upon, can stand in the place of details, the results of obser- 
vation, experiment, and thought. Virchow is great on the point. 
He says : 

We should submit to the student the real knowledge of the fact in the 
first place, and if we go further we must tell him this is not proved ... .but 
• this is my opinion, my idea, my speculation." ** That which is known and that 
which is only supposed, as a rule, get so thoroughly mixed up[that, that which 
is supposed becomes the main thing, and that which is really known becomes 
only ot secondary importance."** 

Facts we know on proof, and accept the forces by which they 
are induced as principles, acting through the particular con- 
ditions of law which govern them ; we know little else. We can 
practically apply a principle, but the application of it does not 
involve an entire knowledge of its powers. Science is an aid to 
philosophy \ but all scientists are not philosophers, nor all philoso- 
phers scientists. Virchow, in his comment on the addresses of 
Haeckel and Nageli, at Munich (1877)^ ^^7^ * 

** If any one wants by any means to connect mental phenomena with those 
of the rest ot the universe, then he will come necessarily to transfer mental pro- 
cesttcs as they occur in man and the animals of the highest organizations to the 
lower and lowest animals, and afterwards a soul is even ascribed to plants 
Further on the cell thinks and feels, and iinally he finds a passage down to 
chemical atoms^ which hate, or love one another, or flee from one another. All 
this is very fine and excellent, and may after all be quite true. // may ke^ but 
I do not know in what I am to recognise ail this.** 

No wonder Huxley expected doubt where he announced the 
protoplasm as "the physical basis of life;" and that "such a 
doctrine . . . appears almost shocking to common sense." He 
might have said that the platter was the physical basis of that 
vi^hich is on it, in the sense of the text. The only fact of the 
protoplasm is the vital fact, the compounds, the vehicle through 
which the effect, life, is presented, so the plate is the vehicle of 
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that it contains. The life and the substance on the plate, are 
each distinct presentments, empirically subsisting. We may col- 
lect the materials of the protojdasm and subject them to every 
process which art can devise, yet the life in them would be perdue 

i as in a stone. The reasoning on this subject points radier that 
die vital energy moulds the compounds, collecting the environ- 

, ments and creating its own conditions ; &eir intermingling in dif- 
ferent ratios presents the variety. Theine and stnrchnme are 
identical in their elements, but dimr in combination, r he fbrami- 

I nifeia shells are exquisite in construction, but tlie jelly-spot within, 
through its vitality, without parts, without organs, without 

( detected structure of any kind, builds these wondrous mansions. 
Physically we can simulate properties and forces ; but we cannot 
change one substance into another. In isomeric substoces we have 

i butyric acid and acetic ether, with exactly the same composition, 
the same chemical formula, the same vapour density and specific 
gravity, but art cannot change the rank pungency of the first into 
the delicious aroma of the latter, because there is behind a 
chemistry which places science at fault, as in vital action there 
are mechanics unknown to us. 

In animate forms we find a tracery of nerves which spring 
from or converge in a principal organ, but it does not follow that 
consciousness and motive power acting through them are in- 
generated by them, any more than we can say the conductors 
generate the electric power. In an open circuit there is no exhi- 
bition of force, close the circuit and the spark ensues, because the 

I condition necessary for its display is presented. ^ We have the 
latent and the active form in all processes of Nature ; she mar- 
shals her forces, by the fapt of her law she closes the circuit, 
and we have the resistless whiz of the electric fluid. So it is with 
life. 

We will consider the protoplasm as a fact without the assump- 
tion, **the physical basis of life." The organless protamoeba, 
the plant, animak, and man have all the same ultimate organic com- 

1 A beautiful Idea is presented of nDtty in tbe mechanics of oatnie by Hagfaea's 
"Microphone," whereby we have a philosophical ezphination of the echo. His 
experiment show? substances are " resonant." The same principle is found in the 
I echo Ixiunding from rock to rock, and in tbe whispering gallery of St. PhuI's where 
■ articulated words may be heard in any part of ito dTCvlt. Tbe microphone realizes 
Mdpighi's Idea— Uwt all, by wbicb we are sarroanded, are accumulated littles. 
Sounds made apparent in the experiments do not accord with tbe rule of the inverse 
t »quan', as tlit-y appear to matjnify with the square of the surfaces of contact, — 
, Uie walk ot a ily " is rendered audible, and '< tbe delicate mbbing of a fine camel 
hk peocQ oter a smooth wooden anrfaee." Of coarse tbe irrepressible molecnle 
appears. The editor of * Nature ' says, *' It is not too early, however, to see that 
ire have in the microphone a new method of attaching and qualifying molecular 
laoUon*."— (AW. v. 18, p. 68.) 
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position ; the nucleated or non-nucleated cell-germ or seed. This 
community of organism pervades the realm of life, with faculty, 
form, and " substantial composition." When we are told " mani- 
festations of intellect, of feeling and will . . . are not excluded 
from this classification, inasmuch as to every one, but the subject, 
they arc known only as transitory changes in the body," for " all 
are resolved into muscular contraction, and muscular contraction is 
but a transitory change in the relative parts of the muscles " (L. S.), 
we demand to know what intellect, feeling, and will have to do 
with muscular contraction, excepting as the means of their mani- 
festation. We create distinctions and differences, but when we 
go to nature they fade into homogeneity. Muscular contraction 
is an effect of vital energy set in motion by an act of the will or 
of sensation, and those processes, so dwelt upon as automatic, aie 
vitally directed facts, although unconsciously manifested } If every 
functional motion were consciously enacted, life, instead of having 
its pleasures and moments of repose, would be occupied by an 
anxious consciousness, and we should be constantly dwelling on 
the movements of the organization (tv^ $up, note 2, p. 16). It 
is not because our organic functions are unconsciously conducted 
that they are without sensation. All we know of sensation is 
that its fact is impressed on the consciousness; and when we 
become conscious of the irritability of a nerve, were such con- 
sciousness continuous, sensation would be an agony. On a diag- 
nosis of the facts we must assume there is sensation in every 
organic function, because on derangement we become conscious 
of it. In a perfect automatic theory pain would be the normal 
and its absence the abnormal state of the organism. In conson- 
ance with all phenomenal facts we may assume consciousness to 
have latent and positive qualities, although passive to impression. 

If muscular contraction, as a transitory change, creates con- 
sciousness, will, mind, and sensation, then every motion produces 
them ; what then becomes of the automatic theory''^ — volun- 
tary and involuntary actions ?^ In a living form muscular con- 

^ A mactalne might move of ttielf we may grant, bat what constraeted ttie oiacbfoe 
iothat its movements might anawer the purposes of life? How came the candle in 
the candlestick ? How the fire on the hearth ? Did they " fall into their ploceabjT 
the casual operation oi gravity." — {I 'ide fHiewell, B.T., p. 172). 

* EraiiniiM Darwin ascribes consciouti action (automatism) to the irritation of a 
nerve inducing maacnlar aMoehition. He says, <* when 1 am wallclng in that grove 
before my window 1 do not run against the trees or benches, thoiiLch my thoughts 
nre »trenuou?iy exerted on some other object .... the idea of tlie tree or bench 
.... exists on my retina and induces by association the action ot certain locuniu* 
tire moselefl ; though neither itself nor the actions of these moscles engage my 
attention." — (Zoonomiaf v. i,, p. 50.) 

' ** Thelowest ^iii'ff ot vitality and irritfibilily n])] -e n to cany TU) Iwjrond mf chaniiWi 
beyond ciiemical allinity.'' — {U.T, U /u'weil, p. 147.) 
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traction is due to vital energy. Frog antics induced by external 
stimulants may remotely simulate life action, so a twitching in 
the limb of a paralysed patient may be excited by a stimulus. 
If this be the same power as that manifested by vital action, 
how is it when the muscular contraction ensues that the patient 
does not walk ? as undoubtedly he would do were the parallel 
true. Unbiassedly examined the examples prove the contrary 
of the hypothesis, and show that the vital energy is not inbred by 
the organism but that the organism requires an impulse external 
to itself to incite it to motion. If this be true of muscular con- 
traction how can we say this " transitory change" induced by 
will created manifestations of intellect, feeling, and will ?" We 
may have electrical action as the method of nature, but we 
cannot say the physics create vitality.^ Exactly what occurs in a 
machine made by art occurs in the human machine — in the latter 
the inciter, vitality, and will, acting through a directing intelligence, 
in the former, manipulations intelligently directed, determining 
action. 

S. T. Coleridge's hypothesis, as interpreted by S, Watson, 
defines — 

*' Life as aprincifU of huS m da aGtaH oH^ or the power which unites a given 
Aff into a whole wiuch is presupposed in all its parts.** Thus Reproduction 
corresponds to magnetism, Irritability to electricity j sensibility, constructive, or 
chemical affinities, are all results of magnetic polarization, the power to connect 
or disconnect, to retain or produce attachment. Individuality is " the one great 
tnd ot Nature, her ultimate object, or by whatever word we may designate that 
wmething which bean to a final cause the same relation that Nature herself 
hears to the supreme intelligence/* ''The most general law is polarity, or the 
esientiai dualism of nature, arising out of its productive unity and still tending 
to reaffirm it, either as equilibrium, indifference, or identity. Life then we 
consider as the copula, or union of thesis and antithesis, position and counter- 
positiun — life itself being positive of both ; as, on the other hand, the two 
counter points are the necessaiy mat^estalmtt of life/* Thus in the identity of 
tile two counter powers life subsists, in the strife it consists, and in their con- 
dliadon it at once dies, and is bom again into a new form, either filling back 
into the life of the whole, or starting anew in the process of individualization 
ilhtory of Life). There are many hypotheses of life, but to modern scicrnce is 
due the discovery that life and mind are derived from matter and muscular 
oon (ruction. 

In nature — the same law every where appears^ — the same habits 
and conditions in the varied forms of life, modified to suit particu- 
lar needs. In the main ramifications the vascular, nervous, 

' The miliioDS of milUons of particles which the world contains must be finished 

in iw complete a manner, and fitted into their places with as much nicety, as the 
KKMt delicate wbet^l or spring in a piece of humao (art) machinery iB,T. fyhewell, 
f. 146). He enquires, What are the baUts of thought to which it can appear 
in^ble that tliis coold take place witiioot design, intention, inteUigenoe, pupose, 
kaovledge?" 
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and other systems difFerentiated hold true in all forms.^ In the 
fetus can be traced the proeression of the new forms of life.' Com- 
mencing with the ^jelly-blob/' the distinctive characteristics can 
be tnci^ through the grand gradations of living forms the inter- 
mediate links cannot be shown, but the types are always apparent. 

I *' Gestation acts by developrru nt through inferior types, and brings the being 

to maturity when its point ot dcveiopment is reached. Thus the fcetal am- 
dition would reach a certain point. If the fish diverges, the reptile, bird, and 
mammal go on together, ana in turn diverge \ the reptile first, then the bird, 
The structural organization continuing, in the mammal readies the highest 
point of organization. Thi^ generalization shows the main ramifirntionH — the 
differences of finlers, tribes, families, genera, and varieties can be imagined, 
and when an almost illimitable period of time is introduced, we have probably 
the programme of the workings of nature. An ephemeron viewing a tadpcwe 
in the morning (tti youth), seeing the fine in oie noon (its age), could oot 
assume the brachix would chanee and be replaced by lungs, nor that the tail 
would be erased and feet formed, and that the land would be its future habitat. 
The work of nature is done in aeons f)f time. Man's life and that of the ephe- 
meron in these stref< Ik s of time are on a par. The changes come in period*, 
like those of the calculating machine j the law continues its force to a 
certain point, then interposes a condition, a change appears, and to may 
be traced the divenitiee of natural phenomena.** (Vtdi * Vu, Creat,^ p. ais» 
it uq,) 

All living; things grow and reproduce their kind, and have irri- 
tability and ccmtractibility ; the nettle owes its irritating power 
to stfif needle-like delicate hairs which taper ^* from a broad base 

to a slender summit/* readily penetrating and breaking off. This 

hair has a delicate outer casing of wood, within is a fluid matter 
full of granules — " protoplasm." Under the lens it appears to 
be in continual activity, streaming up one side and down the other; 

' '* We reco((ni»e the bones of tbf hand in the fin of the wfiale, in th»' pa'I'll** of 
tbe turtle, and in the wing of (be bird. Wh see tbe Kame hontm perfectly suited Vt 
tbeir ptirpoxe In tbe paw cf tbe lion or tbe besff and eqtuilly fitted for motioo is tbe 
boof of the horJM! or in the UhA of n camel, or adjinted forcliinbtng * or dfaif' 
Ing' in tf»e lonn-clawed foot of tfu- -lotft.'— C /i/ //, ' lirid. Treat.* p. -21.) . 

Cuvier iay^: Neverdo we i^ee in nature tiie cloven boof of tbe ox joined wiib 
the pointed fanf( of tbe lioa $ nor the ebarp talent of tbe acoompanying tbe 
flattened beak of tbe swan." Galen aslui, How happens it " tbat the teetb and ' 
talons of tbe leopavd aad Uon abonid be aiaiiUary alao tbe teetb and boofa of abeif 
and goats V* 

' The extraordinary fact of animated life is tbe inflnite variation of a funda- 
flMntal plan modHled by eondittona, radlatlona from glfw eeiitf«% or divergeocin 
from particular formn. ( < I 'es. of Crwt,* Sad ed. p. 110.) Tbie idea aBpiiflad» aid 
we have tfiH modern tfjpfiry of evolntion. 

*' From tbe moment ol birth there is a new impulse given to growtb." f e« 
are aware tbe fcetua baa a A/eadapted to ita conditioo, and . • • . If protraeted bejnai 
ila appointed time must die ... . iM-r tuae tlie time le cone foracbange el itf 

economy."— r fiftl, * Urid. Trf-nf: p. I l«.) 

'i\liHnai}Mi4 tends to show tbe onene-<M of design in creation — the dependence of 
eaeb fact on tbe purpoteneu of tbe whol?, and tbua we are irreaistibly compelled to 
admit tbe unity of tbe power of whicb plieoomena an bnt divetailied mnnlfrate' 
tUum^f^iile * Carjmter Pru. AdJ) 
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sometimes diverging in different routes {vide L. S.). In the 
nettle is found the same fact as in the virus of the viper. 

Protoplasm is a name applied by Mohl to the colourless, or 
yellowish, or smooth, or granular viscid substance of nitroge- 
neous composition, the formative substance in vegetable cellsj 
which the Germans call schUim^ and the £nglish mucilage or 
mucus. The surface of the protoplasm pelide^ he re^ 
garded of the h^est importance, and named it the primordial 
utricle y this primordial utricle Huxley called protoplasm, but 
formerly he restricted the term to matter within it, and he re- 
garded it as an accidental modification of the endoplast.and of little 
importance. The varioles of his periplastic substance are now 
tenanted by simple or nucleated protoplasms, endowed with 
subtle influences ; this is immaterial, supposing the vital principle 
is meant. Max Schultze called the active moving matter^ forming 
the sarcodeof the Rhizopods, protoplasm, as well as the substance 
circulating in the cells of the Valisnaria, the hairs of nettles and 
other vegetable cells, and the active moving matter constituting the 
white blood corpuscules, and other contractile bodies variously dis- 
tributed. Contractility is held by some to be the peculiar charac- 
teristic of the protoplasm. This was the view of Kiihne, who 
included different forms of muscular tissue in the same category 
as the anicrba and the white blood corpuscules. Muscular tissue 
exhibits structure which the amoeba is said not to do. Beale says 
the living matter of the cells corresponds to the substance of which 
the white corpuscules, pus corpuscules, &c., are composed. In all 
living beings the matter upon which existence depends is germinal 
matter, and in all living structures the germinal matter contains 
the same general characters." This he calls bioplasm, and con- 
tends the term protoplasm should only be applied to living sub- 
stances. The author of the ''Vestiges of Creation* ssiys, white 
blood corpuscules are produced by the expansion of contained 
granules, and are multiplied by fission. 

The nucleated mass of protoplasm is the structural unit of the 
human organism. The lowest forms of life find their repetition 
in the blood corpuscules ; the polype (coral builders) are analo- 
gous in class. In plants the protoplasm appears in a sheath ; in 
ova within a sac, or as a jelly mass, or speck with no external skin^ 
with or without a nucleus. The grand divisions of the kingdoms 
of life were instituted for convenience. All living forms are 
cognate as to origin, however they differ in function ; this shows 
an initiatory and inherent power active and acting In a given 

' Even in " the lowest creatures the sense of touch implies the comparison of two 
diiUnct senses."— (Be//, B. T,) 
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direction. The calc spar can be resolved into carbonic acid and 
quick lime, and resolved back to carbonate of lime, but art cannot 
re-form the calc spar. We may simulate nature ; two colourless 
cold liquids may be mixed and there will follow an exhibition of 
heat accompanied by considerable ebullition. Again, two colour- 
less liquids on admixture will glow vividly with colour ; again mix 
two colourless liquids, and, after stirring, the solid rock will grow 
before our eyes. The*fact8 appear, but we do not know why the 
heat and motion is evolved in the one, why the colour dows in the 
other, or why in the third cohesion has taken place. The modus 
of phenomena is shown, the initiative escapes us ; a law is found 
in their recurrence, but the motor power is beyond our purview. 

If the protoplasm, be a living substance, as Beale insists, no animal 
or plant can make it. By it they live and multiply through vital 
power. When the life ceases we have again organic substance, 
nothing remaining, save structure. To affirm that plants make pro- 
toplasm and animals exist by taking into them form^^d protoplasm, 
is not consistent with the natural fact. The protamoeba absorbs 
its fellow, but where, excepting in the very earliest forms of living 
substances, do we find its repetition, however significant it may be 
as showing, that absorption is the generative fact of vitality. The 
granules by the same process increase by collecting the environ- 
ing gases necessary for nutrition, the growth being from the centre. 
In the simplest forms (cells) the protoplasm is found, all animal 
forms being composed of cells ; we have millions of absorbing 
machines bound into one by a directing vitality.^ When we are 
seriously told matter forms, in the sense of creating, life and mind, 
sense and feeling, in the hocus-pocus of such material changes 
we have a thaumaturgy far more astounding than the decried 
miracles of the creeds. Life in one form is necessary to life in 
another form, and life inbreeds life in due successions ; a resulting 
homogeneity.^ As each particle of the great whole we term, 
the universe is relative to and necessary for the maintenance of 
the other particles, they can be neither wasted nor destioyed. 
This is due to the inherence of vital action i the consonance of 
nature. The potence of life first appears in the germ, in the 
core or nucleus of the living substance. So we might speak of 
the core or nucleus of the universe, whence the energy of being 
emerges and diverges to its circumference ; knitting and bonding 

1 " God," as was said by the nnrients '* works by cf^^ometry." 

3 If it be admitted tbat " the Itte principle is moUitied to meet the requirements of 
its enfiionments" {Spencer), bow would it be poMlUe to predicate any recarring 
animal form ? And if it Imi aa donbtliiaa it is, that the life principle modifies tbe 
environments^ then Uie lecurrlng form becomes the continuity of a precedent 
efiect. 
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all by an ^ iron law/' multiplied in its conditions, directed by an 
intelligence, which conceived its purpose, resulting in an orderly 
feet infinitely diversified.^ 

When the mechanics and chemistry of nature are dwelt upon 
it were proper to confine the words to their true signification ; it 
is well to say mechanical this and chemical that, &c., for they 
designate the fects of nature which does its work through the 
appointed means. Earth may be eulogized as the great mother '* 
out of whose womb proceed all things. The earth is the matrix, 
the vehicle or bearer, but does not initiate any thing — ^the store- 
house of elemental substances, the great natural vat from whence 
the vital principle dips that it wants. Earth (matter) supplies the 
materials in which the life subsists, but it is the vital power which 
converts the inorganic into the organic \ and when, by the wear of 
its action, the energy supplied to the material is exhausted, it is 
exuded and the organic again becomes the inorganic. Thus we 
have the ever-recurring round, — vitality supreme, energy ex- 
hausted and energy rehabilitated. A watch marks the lapses of 
time by the perfect adaptation of its parts and their action ; 
so nature exists through the perfect homogeneity of its parts and 
their action. Intellect created the homof^eneity of the parts of the 
watch by which its action became possible, and, as materiah'sts in- i 
sist on parity of reasoning, we can say Intellect t-n'^7/^Y/ and perfected 
the homogeneity of the parts of that mechanism we term nature. 
If we cannot quite comprehend the modus operandi an electric 
spark which traverses a mixture of oxygen and hydrogen,'* it 
seems presumptuous to suppose science can comprehend the more 
intricate mystery, life, and present ''the physical basis.'* It ?nay 
he all quite true hut there are no proofs. " Martinus Scriblerus ' 
and his ''meat jack" is quite in analogy with the physical account- 
ings for the being of life, sensation, intellect, and consciousness. 
Scientific language " should he precise and definite, and define 
facts and their action." The prevailing fashion, the adoption of a 
materialistic terminology, does not make a thing to be other than 
it is, despite the ingenuity of our professors, it only gives an 
inaccurate idea, by substituting the nmen for the numn:*^ 

1 ** The heavenly buUioi in their motions through space are held in their orbits by 
tbe combination of a power, not more wonderfoi • • . than that by which a glolmle 

of blood i8 suspended in a mni5-< of fluid? — or by which in due senson it is ftttracted 
and reHolvt'd ; than that by wbich u molecule entering into the composition of n 
body in driven through a circle of revolutions and made to undergo dillerent states 
of aggregation, becoming sometline a part of a fluid, fometiine ao iogiedieiit of a 
»olid, iitid firiiiUy cast out again 1^ the influence of living forces." — ifieU^ * Bridg, 

Treat.,' p. 231.) 

' The readers of modern treatises on science and attendants at lectures should 
have their nasoo so aimed as to form independent condoslons j then by the habit 
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CHAP. II. 
Thb Phases of German Thought. 

Ndgeli^ Haeckely and Vlrchow, — The Ape Anctitry, 

At the jubilee meeting of the German Association, held at 
Munich, 1877, addresses were delivered by eminent German phy- 
sicists. The addresses of Nageli and Haeckel were expositions 
• of popular ideas. The opinions delivered hy these gentlemen were 
combatted by Virchow. These addresses, pertinently bearing on the 
subject this treatise, are condensed from the reports in ' Nature ' 
(vols. i6and 1 7 ), where they/^j/ appeared in an English publication. 

The axiom of. Du Bois Reymond is ^ Ignoramus IgnerabimusJ* 
That of Nageli, Wt know and wt shall know, if wi be satisfied 
with human insight*' Virchow more modestly says, That which 
honours me is a knowledge of my ignorance!* 

The inaugural address at Munich was delivered by Pettenkofer. 
He said : If knowledge be power .... then among sciences 
natural science is . • • . destined to play a great part, perhaps the 
greatest in the history and culture of mankind. Natural science 
has but to look for facts and truths, and never need busy itself 
about the immediate practical application of what has been found." 

On the Limits of Human Knowledgb.-— Nageli. 

Among many practical and scientific men the opmion is widely 
spread that a certain and lastine knowledge and understanding of 
natural phenomena is on the wh^e impossible ; and they think that 
scientific theories, generally, are only attempts to approach the in- 
accessible reality ; and change their tenor and expression with 
the views of the time. This law is not a view based on prin- 
ciples, but only despair caused by failure, the necessary conse- 
quence of wrong method and of scientific incapacity. The 
problem of natural phenomena is an algebraic equation with 
many unknown factors; the solutionis only possible if just as 

of *' intellectual effort" tbey would he enabled '* /o discern the truth from a 
phraseology which haa only the appeuiance 0/ truth** {Helmholtis Rectorai Lecture , 
JhrUih W^)- 
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many equations can be obtained as there are unknown factors, and 
if the same unknown factors are obtained in all ; as this is im- 
possible, we try to get an equation in which there is only one 
unknown factor. This is done by scientific experiment, in which 
all unknown factors are removed, save one. A snail, which takes 
the straight road for its goal, progresses, while a grasshopper, with 
its bounds in all directions, remains always on the same spot. Thus 
scientific investigation proves that by an exact method certain and 
permanent knowledge of natural phenomena may be gained. 

The opinion is that belief begins where knowledge ceases^ 
but with this our interest is not satisfied. We wish to know 
whether the limit where human knowledge must stop can be 
determined. What is the fundamental difference between know- 
ledge and belief ? From two sides the absolute power over 
nature is claimed with certainty; with decreasing energy hj 
natural philosophers^ with increasing energy by materialists. The 
former think they can construct nature out of herself, and natural 
knowledge for them is findine the concrete natural phenomena 
for the constructed abstract ideas. The latter only admit force | 
sod matter in time and space, and that Man, built up of matter and | 
force, shall master nature, which is built up of the same factors, 

<Du Bois R^mond, on the same subject, arrived at three con- 
clusions : — I. Natural knowledge or understanding is the reduc- 
tioa of a natural phenomenon to the mechanics of simple and in- 
divisible atoms. 2. There are no atoms of this description, and 
therefoie there is no real understanding. 3. Even if we could 
understand the world through the mechanics of atoms, we could not 
nevertheless understand sensation and consciousness through them. 

Nageli says Du Bois Rejrmond does not go beyond this negative. 
The investigation of natund sciences cannot define the limits of 
a domain she does not possess, and in their incompleteness leads 
to felse deductions which contradict our natural scicntihc con- 
science. We must go beyond the negative side and examine 
whether the human mind is not capable of natural knowledge, and 
of its nature and extent. The way in which I understand nature 
is determined by the answers to the following questions: — i. 
The condition and capacity of the Ego. 2. The condition and 
accessibility of nature. 3. The demands which we make of 
knowledge — subject, object, and copula participate in the conclu- 
sion. The capacity of the Ego is our power of thinking, in what- 
ever condition it may be, and only gives us nature as we perceive 
her by the senses. Our knowledge is only correct in so far as obser- 
vation by the senses and internal perception are correct, the pro- 
lability being that both lead us to objective truth. Scienti&c 
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analysis shows that in the totah'ty of force-endowed matter — the 
world — each particle of matter, all its inherent forces, arc in rela- 
tion to all others. It is influenced by all, and, in iu turn, acts 
upon all ; the effect which it causes and receives is the total effect 
of all the single particles ; but these effects are so insignificant, as 
regards the inhnite majority of cases, that they are neglected because 
imperceptible. Man and the higher animab have certain parts in 
them developed into organs of sensation by which they are sensi- 
tive to certain natural phenomena, and have been developed from 
the smaller beginnings to high degrees of perfection. 

The idea r f Darwin, that in organic nature only such arrangie- 
ments attained fidl development as were useful to the bearer 
is simple and reasonable \ sensation corresponds, and is exactly 
portioned to the requirements of the organism. We are sensitive 
to temperature and to lights for they are necessities ; but we are 
not organised to perceive the electricity which surrounds us. We 
perceive the increase and decrease of heat and light, but we do not 
know whether the air contains free electricity, nor whether it 
is positive or negative. We touch a telegraph wire but find no 
result. We can imagine the atmosphere without the light- 
ning and the thunder, but their presence has helped us to our 
knowledge of its fact. Had not acc^ent revealed the attractive 
and repulsive force geneii^ted by friction, it is probable we shouid 
have no idea of electricity. Our senses are organized for the 
requirements of our bodily existence, not to satisfy our intellectual 
wants ; to acquaint us with and to explain all phenomena of nature. 
If they perform this function oiily incidentally, we cannot rely 
on them to explain all phenomena of nature; it is indeed very 
probable that there are still other natural f(jrces, other forms of 
molecular motion of which we obtai n no serious impressions, because 
they never unite to any remarkable outcome, and therefore remain 
hidden from us. We are probably deficient in the power of sen- 
sation for the whole domain of natural life, and, as far as we can 
have the power, it is confined in time and ^lace to an insignificantly 
small part of the whole. 

Our natural knowledge is not confined to what we perceive by 
our senses ; by concl usions we attain to a knowledge our senses 
do not reach. The knowledge of the place of Neptune was 
obtained by calculation.^ We know, although the best miciD- 

/ *■ Befort the gefenfiSe world kiMW tfiat Le Verrter and Adamt wera ealcalating 
I tiM diftarMng Cftoae which led to the discovery of the |>l;inet Neptune, a clair- 

j vojH.ntor mystic Homri;im';iili«t (Ari'ln'w .lackoon Davi^, U.S. America, then a lad 
f utterly uncultured, urilettered, and ignorant ol science), predicted, when in a toni- 
juirnbulititic «tat«, there wa« another large planet belonging to the »oliir i$y «teai beyoiid 
the orbit of Uraoos (in (act two). The calealatioos oC Le Verrter end Adane vena 
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scopes do not show it, that water consists of infinitesimal par- 
ticles, or molecules, which are in motion. In other preparations 
of water we know the proportionate number and weight of the 
particles composing it. By the conclusions drawn horn facts 
we know facts not perceived by the senses. We may therefore 
indulge the hope that starting from the small domain open to 
our senses, little by little the entire field of nature will be con- 
quered by reason ; but this hope can never be fulfilled. As the 
etfect of a natural force decreases with its distance, the possi- 
bility of knowledge also decreases as the distance in space and 
time increase. Thus, the condition, the composition, and 
history of a fixed star, of the life in its satellites, of the mate- 
rial and spiritual movements in these organisms, we cannot know 
anything, nor of the discovery of a still unknown natural force, of 
an unknown form of motion, of the smallest material particles \ 
the less this force or motion possesses the peculiarity of accumu- 
lating and causing cc^llective effects the more it eluaes us. The 
conmied capacity of the Ego allows us only an extremely fragmen- 
tary knowledge of the universe. 

The boundaries which nature opposes are more evident if we 
adopt the hypothesis that man has the most perfect capacity for 
natural knowledge. If time and space did not exist then every 
phenomena could be judged in the past as well as in the present. 
The largest stellar systems as well as the minutest atoms would 
be in purview ; for it man were provided with perfect senses then 
all the phenomena of nature, all forces and all forms of motions, 
would be perceived directly by him. La Place says : A mind 
which for a given moment knew all the forces which are active in 
nature, and the respective positions of the beings of which she con- 
sists, if it were comprehensive enough to analyse these data, 
would unite in the same formula the motion of the largest heavenly 
body and the lightest atom. Nothing would be uncertain the 
fiiture as well as the past would be present to its ^uee. 

The human mind, in the perfection which It has been enabled to 
give to astronomy^ offers a weak reflection of a mind of this des- 
cription." This mind would not solve the problem given. La 
Place starts from the finiteness of the world in all directions ; but 
this finiteness is not given. The difficulty nature opposes to 
human knowledge is its endlessness. In space nature is endless. 

not then made public, and consequently before their calculations were verified by 
ltd tliacovery the prediction was made. 1 be evidence of this lact is preiterved, and 
if tt be poMiUe for bmnao evidenoe to be complete l4Ar i» to* He alM> annouDced 
Feiaday's discovery of dia-mngnetism, giving ttie details before the discovery waa 
known in America, and named Faraday as the discoverer. I'his evidence ia also corn- 
flete. This is oueut tliuse peculiar mental I'acU to which physical science has no key 
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To travel wkh the speed of light (192,500 of milet in a feeoml) 

through the known universe of fixed stars would require some 

20,000,000 of years, according to a probable estimate. If in 
thought we placed ourselves at the end of this immeasurable 
space we should still see a new starry firmament, and as tlie earth 
appears i)\ix centre of the universe, we sht^uld peer on the beyond 
and still imagine we were in the centre the universe. The 
starry heavens we now see, compared with the universe, arc 
after all, infinitely tmailler than the snuUest atom compared tu the 
world. 

What applies to space applies equally to the groupings in space, 
to the com|)osition, organization, and individualization of matter j 
the object of morphological natural science. All c(jnsist of parts, 
itself a part of a bigger whole. We have organs composed of 
cells, and these of smaller elementaiy ^rticles^ further we 
chemical molecules and atoms of chemical elements \ these lesitt 
further subdivision at present^ and are considered as compound 
bodies on account of their properties ; but no physical atoms 
Strictly can exist, no little particles which would be really indi- 
visible. Size is but relative; the smallest body in existence 
which we know, the particles of light, heat, and ether, may be of 
any size we choose in our conception— even infinitely laree, if 
we imagine ourselves sufficiently small side of it % indivissbilttv 
never ceases. The cmp9$kim of individual particles^ separatad, 
continues endlessly downwards or upwards in continually lar|^r 
individual groups. The heavenly bodies are the molecules which 
unite in groups of lower and higher orders, and our whole system 
of stars is only a molecular group in an infinitely larger whole, 
which we must supp(^sc to be a unit organii.rn, and r;nly a 
particle of a still larger whole. As space is endless in all direc- 
tions so time ift endless on two sides, it has never begun and will 
never cease. The Bible teaches In the beginning God created 
the heaven and the earth. Geologists say : In the beginriing the 
world was a gaseous mist, from which heavenly bodies were formed 
by condensation. But this begirming is only a finiteness, and the 
time which has passed since this l)eginning is only as a moment 
compared to the eternity before. From the union of time and 
space, an empire of phenomena results. Matter in motion which 
fills space, the particles of which act on one another and then 
with diverse forces (attraction and repulsion), motion causes 
motion and a chanee of motion, and this is the chain of cause 
and effect ; an endless one — it neither could begin with a fifst 
cause nor finish Mrith a last effect. 

Nature is everywhere uninvestigable where she becomes endless 
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t&iunvi her at a whole, because that whi di 

has neither beginning nor end does not lead to conception, and 
this is why La Place's problem is futile from the beginning. A 
formula is unth alc iSlc for which we have not component factors, 
and which if these f ictr)r<5 were given would never come to an end. 
A formula of this kind would give us, as astronomical calculation 
really does, a solution correct within certain limits, a practical 
solution, not a fundamental one. 

The investigator of nature finds his investigations limited in all 
directions, for the uninvestigable eternity bids him stop. T he in- 
finitely lar:';e and the infinitely small have been mixed with end- 
lessness and nothing, leading to erroneous conceptions. Amongst 
them are the theories of phjrsical atoms on the one hand and the 
beginning and end of the universe on the other. Matter consti- 
tv^ng the heavenly bodies is supposed in the beginning to be 
gaueoas ; in this Du Bois Reymond finds a difficulty. If this 
aurter had been at rest and distributed equali^r he cannot And out 
r ce motion and unequal distribution hafe come. 

The condensation of matter has gone on for an infinite time; 
we have the nebulse, then burning Hquid drops which cool down 
to dark bodies* The world is a condensed no longer an i n- 
cuidescent world drop« The stiH incandescent alreadv dark 
heavenlf bodies nnist give off their store of heat to untvenaJ space. 
Bf-and-bf thej must fall upon one another, and if a local rise of 
s emperaeure taukes place this onlj senrcs to accelenrte the process 
of cming on the whole. At last, all heavenlj bodies will unite 
m a dark, solid icy mass upon whkh there will no longer be motion 
or life. This is the result of correct physical consideration, and 
the consequence of our confined insight ; it would only be a 
logical necessity if wc knew ererythin^. Hut we sec but a small 
part of the universe, and pr)ssess but a fragmentary knowledge of 
the forces and forms of motion in the part we know j our deduc- 
tions may be without perceptible error for billions of years, but 
with the lapse of greater periods they must become more uncertain 
and eventually be totally erroneous. 

In illu>tration, we are most certain of the incandescent state of 
the earth at one period, and by analogy conclude that the other 
planets were incandescent bodies, as the sun is still, (loing back- 
wards from suns we get to accumulated masses of clouds, the 
e m b ryos of later suns, then to cloud belts, eventually to the 
gaseous mass distributed with tolerable uniformity, beyond which, 
with our present insight, we cannot go. This prores a constancy 
of change, each change consjstine of a sum of motions and sup- 
poses a former change, or smn ofmockm, from which tt resulted 
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with mechanical necessity, and, further on, a chain of changes from 
all eternity \ and if our scientific insight does not lead to this, does 
not justify us in this supposition, it proves only its inadequacy. 
On the contrary we must conclude that the series of developments 
of the heavenly bodies is only one of the numberless successive 
periods, and that analogous periods and consequences have preceded 
and will follow endlessly. We know a mass of gas in a state of 
progressive condensation produces heat, and how the hot condensed 
mass again gives forth this heat, until its temperature is that of 
its surroundings, but we do not know how the solid mass can 
again become gaseous, and how the necessary heat distributed 
in space can again be collected. This gap we fill with supposi* 
tions. The example shows we may use our experiences of the 
finite only for deductions within the finite. As soon as man 
wishes to overstep this domain opened to him by his senses, and 
which is accessible, and wants to form a conception of the whole, 
he falls into abburdities ; either he leaves what is gained by 
experience and meditation, and then loses himself in arbitrary and 
empty fancies, or he proceeds logically by the laws of the finite, 
and then he finally arrives at perfectly ridiculous consequences. 
Supposing we follow changes according to the laws of causality, 
we arrive at the standpoint of nebulosity, and adopt what is 
known there as the measure ; then wc find stages both in the 
past and in the future which more and more approach to perfect rest 
without ever reaching it. Hut if we suppose the heavenly bodies 
and systems arise and perish without end in the universe, we find two 
possibilities : according to the materialistic conception the suc- 
cessive changes are of the same value, or according to the philosophi- 
cal conception they continually change their relative value, becom- 
ing more perfect every time, in which case the universe in the eternal 
past would more and more approach absolute imperfection (there- 
fore rest), and in the eternal future absolute perfection (therefore 
again rest). These conceptions are equally irrational. The 
first (physical) and the last (philosophical) let the world awake 
from dead rest and return to it j the materialistic conception con- 
demns it to eternal rest, because a change which always repeats 
itself means for an eternity nothing else but rest. With space 
we do not hxc better than with time. As space filled with 
matter can but everywhere be limited by more space filled with 
matter, we arrive at the absurd deduction that the world in its 
circumference is bordered by itself. If we allow infinity to 
universal space, then heavenly bodies follow on heavenly bodies 
without end. Thus we arnve at the mathematically correct, 
but, according to our ide^s, absurd deduction, that our earth, just 
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as it now is, must occur several times, indeed an infinite number 
of times, in the universe. The examples show our finite reason 
is only accessible to finite conceptions, and when we wish to raise 
our conception to the Eternal we fall back upon finite and obscure 
ideas. 

All conceptions are exclusively the results of sensuous percep- 
. tions, and our knowledge cannot go further than to compare the 
phenomena we have observed and judge of them with reference 
to one another. The comparison of many phenomena gives a 
unit by which we can measure and determine; we therefore 
obtain as many measures as there are properties in nature, and, 
as they are reduced from finite facts, they have only a relative 
value. We may not only compare different objects and measure 
them one by another, but also a system, a unit group of things 
of similar nature with itself and measure it by itself. The 
knowledge is complete if the later stage be proved to be the 
necessary consequence of the earlier one, or the earlier the pre- 
decessor of the later. In the elementary domains of the material 
this causal relation is the mechanical necessity. In higher domains 
of the material we cannot from our causal knowledge uphold 
the demand for this causal necessity. As in the case of struc- 
ture, it cannot be definitely explained why the origin of a chemical 
compound and of a crystal must be the necessary result of known 
forces and motions of elementary atoms and molecules ; still less 
in cells and the growth of organisms and propagation and the 
inheritance of peculiarities. Yet in these domains we may speak 
of causal knowledge with some show of right. A time will 
arrive when we need no longer presuppose ontogenetic and phylo- 
genetic necessity as a matter of course, but when we shall also 
be able to understand its cause. 

The mechanics of the heavens are based on general gravitation 
and centrifugal force^ both are simple forces acting in a straight 
line ; both are hypotheses resting on our experience, but of the 
reasons we are ignorant. If we were to demand that our know- 
ledge of the " why ? " should be clear there would be neither- 
astronomical nor physical knowledge ! Natural knowledge need 
not begin with the hypothetical and smallest unknown things. It 
begins wherever matter has shaped itself into unities of the same 
order, which may be compared to, and be measured by one 
another, and wherever such unities combine to form compound 
unities of a higher order. It may begin at every age from the 
org^ization or the composition of matter; at the atom of 
chemical elements which forms the chemical compounds ; at the 
molecule of the compounds which composes the crystal, at the 
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cryftaUiiie granule which composes die cdl and its parts ; at 
mt or^ninn, or individua], which becomes the element of the 
Avmation of a species. Each scientific ditci^ine has its jusdfi- 
cacion essentially in itself. 

I have tried to determine the capacity of the Ego^ the accessi- 
bility of nature and the essence of human understanding. It is 
easy now to fix the limits of human knonrledge. We can only 
know that our senses acquaint us with, and this is limited in time 
and space to an infinitesimal domain, perhaps to only a part of 
the natural phenomena occurring in this domain, on account of 
a deficient development of our organs of sense. Of that witii 
which we are acquainted we only know die finite, the changeable 
and perishable, only what is relative and differs by degrees, 
because we can only apply mathematical ideas to natural things 
and judge them by the measures we have gained from them. Of 
all that is endless or eternal, stable or constant, of all absolute 
differences we have no conception. We have a perfect idea of an 
hour, a metre, a kilogramme, but we have no idea of time, space, 
matter and force, motion and rest, cause and effect. The extent 
and limit of our possible natural knowledge may be shortly and 
exactly stated : Wf^ can cmly know the finite, hut we can know all 
the finite v^kich comen vnthin the reach of our seihv/ri/ pfrceptions. 

When wc consider the consequences which have arisen from a 
departure from a correct mcthc^d based on principles, the most 
remarkable are, that finite nature is divided into two radically 
di^f'c•rcIlt domains, and particularly that there is an insuperable 
limit between the inorganic and the organic, or between material 
and spiritual nature. The antagonists of an intimate connection 
between material and immaterial nature draw the line of separa- 
tion in different places \ some ascribe living nature (life endowed 
nature) to plants ; life is ascribed to represent something special^ 
whilst others admit this only for the animal world endowed with 
sensation, and others only for the spiritually conscious human 
race ; new immaterial, or eternal principles, are said to apply to 
higher grades. Du Hr;is Reymond hdds the second of these 
views : He says, " that in the first trace of pleasure which was 
felt by one of the simplest beings in the beginning of animal 
life upon our earth an insuperable limit was marked, whilst 
upwards from this to the most elevated mental activit)' and down- 
wards from the vital force of the oreanic to the simple physical- 
force he nowhere finds another limit.' 

Experience shows die clearest consciousness of the thinker 
downwards, through the more imperfect consciousness of the 
child, to the unconsciousness of the embryo and to the insensi- 
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bilitj of the human ovum, or through the more imperfect con- 
sciousness of undeveloped human races and of higher animals to 
the unconsciousness of lower animals, and of sensitive plants; 
there exists a continual gradation without definable limit, and 
that the same gradation continues from the life of the animal 
ovum and the vegetable cell downwards through organised de- 
mentaiy or less lifeless forms, (parts of the oeU) to crystals and 
chemical molecules. The conclusion to be drawn by analog is 
this : Just as all organisms consist of and have been formdf of 
matter which occurs in inorganic nature, so the forces which are 
inherent in matter, have entered into the formation as welL If 
matter combines with other matter their forces unite to the same 
total result, and this represents the new property of the resulting 
body — thus life and feding are the new relative properties which 
albumen molecules obtain under certain circumstances. Expe- 
rience shows that spiritual life is everywhere connected in the 
most intimate manner with natural life and that the one influences 
the other and cannot exist without the other. As everywhere in 
nature forces and motions are united only with material particles, 
so the spiritual forces and motions only appertain to matter, i.^., 
they are composed of the general forces and motions of nature 
and are connected with them as cause and effect. No natu- 
ralist can avoid the idea of a causal conception of this nature, 
unless he becomes unfaithful^ consciously, or unconsciously, to his 
first principle. The problem is therefore to understand how the 
forces of inorganic matter combine in matter and form into 
organisms so that their result represents life, sensation, and con- 
sciousness. The solution of this problem is very remote ^ but it 
is yet possible. 

The mijid can indeed be looked upon as the secretion of the 
substance of the brain in the same way that the gall is the secre- 
tion of the liver as K. Vogt, and previously Cabanis had said.^ 
According to Nageli, Du Bois Reymond says the finite mind as 
it has developed itself through the animal world up to man, is a 
double one : on the one side is the acting, Inventing, unconsdous 
material mind which puts the muscles into motion and determines 
the world's history; this is nothing else but the mechanics of 
•atoms and is subject to the causal law \ and on the other side the 
inactive, contemplative, remembering, fancying, conscious im- 
material mind which feels pleasure and pain, love and hate $ this 

' It is difficult to seethe 5imili(ude, the gall is an objective presentment proceed- 
ing from n material substance through vital action. The mind is not an objective 
pfesentment, bow it tibuuld follow as a materiul consequent from u material <:ub* 
itettce it not dew. 

5 
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one lies outside the mechanics of matter and cares nothing for 
cause and effect. 

Generally both sides of the mental life are called mind. If the 
separation existed as described, this would be truly the unintelli- 
gible secretion of the material mind, or of the atoms of the brain $ 
It would not be anything but the useless ornament of this material 
mind, its infallibly following unreal shadow, because as standing 
outside the chain of cause and effect, it is powerless and without 
nfluence upon actions ; without it the worid's history would have 
nm exactly the same course ; therefore withntt a conscious and 
perceived mental life we should have thought, done, and spoken 
ever3rthing, but only mechanically, and not otherwise than a very 
artistically-invented dead automaton would think, act, and speak. 

Can we imagine that so many occurrences which most evi- 
dently resulted from sensation and consciousness, have some 
other sensationless and unconscious oi igin ? can we imagine that 
sensation and consciousness are so entirely useless, whilst every ; 
where utility is so evidently prominent in organic nature, that so 
useless and superfluous a phenomenon should occur just where we 
expect the greatest utility ? Can we imagine that the causal 
principle which governs the whole of nature fails us just at the 
most imjxjrtant part ? Can we imagine that organised matter 
accidentally and without cause acquires a property (sensation and 
consciousness) and loses it again accidentally and without effort, i 
because in the ovum and in the embryo the conscious and per- 
ceived mental life would not be present, it would arise gradually, 
it would be lost in every sleep, obtained again more or less 
completely in the waking state, and be annihilated for ever in 
death ? 

It is quite correct for Du Bois Reymond to say we can only 
know the material conditions of mental life ; but how life results 
from those conditions remains a secret to us for ever. It would 
be an error to suppose that we generally understand the origin of 
natural life from its causes. In all purely material phenomena 
we find the same barrier as in the mental ones. In the inorganic 
world the cause is lost in the effect ; but we cannot understand 
the nature of the transfer. We know that two bodies which are 
apart, if there be no obstacles, approach one another until they 
touch ; what induces the mutual motion is just as unintelligible, 
and will remain just as eternal an enigma as the origin of 
sensation and consciousness from material causes. The view is 
generally held, that nature in her simpler inorganic phenomena 
offers no difficulties to our conception. Whereas, in reality, the 
difficulties everywhere are the same in principle. Mental life is 
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known hj subjective experiences, and these Naeeli traces iixMn 
ffritations which produce sensations^, whether in plants or animals^ 
and he sums his conclusions by sayine, sensation is therefore a pro- 
perty of the albumen molecules, and if it be granted in the case 
of the albumen molecules, we must grant it likewise to the mole- 
cules of all other substances. If the molecules feel something 
which is related to sensation, then this must be pleasure ; they can 
respond to attraction and repulsion, we follow their inclination and 
disinclination ; it must be displeasure if they are forced to execute 
some opposite movement, and it must be neither pleasure nor dis- 
pleasure if they remain at rest. We have the gratification and 
offence of the molecules, but these different sensations are neces- 
sarily unequal with regard to conditions and intensity according to 
the forces acting. The simplest organizations which we know are 
the molecules of chemical elements, and, therefore, simultaneously 
influenced by several qualitatively and quantitatively diiFerent sen- 
sations which agglomerate to a total sensation of pleasure and 

If we look upon mental life in its general significance as the 
immaterial expression of material phenomena; as the mediation 
between cause and effect, then we find it everywhere in nature. 
Mental force is the capacity of material particles to act upon each 
other ; the mental phenomenon is the manifestadon <^ this action 
irfiich consists in motion* So changes of the position of material 
particles and of the forces lead to new mental occurrences. 

The cogency of the argument as to the materiality of the 
mind is summed in the following conclusions (which I haYe 
italicised) : Just as the stone would not faU if it did not feel the 
presence of the earthy so the tran^led worm would not wriggle if it 
had no sensation^ and the brain would not act reasonably if it had no- 
consciousness. We are then told natural science must be exact ; 
must rigidly avoid everything which oversteps the limits of the 
finite and inte/.Hgiblc^ and must proceed i/i a strictly materialisitic 
manner^ because its sole object is finite force-endowed matter. All 
that is eternal and stable, the how and the why of the universe, 
remains for ever incomprehensible to the human mind, and if it 
tries to overstep the limits of minuteness, it can only pufF itself 

' Enwmn.^ Dnrwin in hi^ work * Zoomomia^ published at the end of the last 
rpntury, Iraw-s :-imilar deductions — he dots not say plf*a-ure and di^plfasure, bat' 
^teaiore aitd pain — commencing in irritation, and so on. Bain, in ' Bt^ig and Mind/ 
Mte fDftii sMWwbat liniilv ideas. Have we tten Ibree tbinken 'mdepenAtt/Oy^ 
amvins^ at the same contbBuicmn? Socb coincidences do oceuTf bat they are not wtrjr 
frer^aent. Erasmus D?in^in, although not a mareriahst, aboandii in ara:uments (frr 
bkietfort to prore the lienvation of sensation and mind tbroiigh irritations prodiiciii|^ 
gh ai uiij or pain), wbieb might aflbid kan^ weapoM Use atterialMtic aigimieiita.. 



Digitized by Google 



63 Haeckel on Evolution, 



up to a ridiculously adorned idol, or desecrate the Eternal and the 
Divine by human disfiguration. Such are the reasonings which 
are to lead man to reject Du Bois Reymond's motto, Ignoramus 
it ignorahimusy and adopt that of materialism, which, according to 
Nageli is, we know and we shall know 

Haeckel on Evolution. 

No doctrine for the last decade has claimed such general atten- 
tion ; no other affects our important convictions so deeply as that 
of Evolution and the monistic philosophy united with it ; because 
by this doctrine the question of all questions can be solved— *the 
fundamental question of the position of man in nature. The 
highest principles of all science must depend on the position which 
our advanced understanding of nature assigns to man. 

By the conception of natural selection in the struggle for 
existence, a lirm foundation is afforded to biolognr in its (depart- 
ment of morphology, Lamark, G. St. Hilaire, Oken, and Schel- 
lin^ have presented their conclusions. The natural philosophy of 
V their time could only draw up a general phm of construction. 
Between 1830 and 1859 a strictly empirical investment of nature 
was flourishing, and two principal branches of real natural history i 
started from totally different bases. Lyell's geology, and the 
history of the development of living creatures, animals, and plants ; 
yet side by side with them stood the irrational myth, that every 
single species of animals and plants, like man himself, had been 
created independently of one another. The contradiction of the 
two doctrines, the natural development theory of the geologists 
and of the creation myth, was decided in favour of the former by 
Darwin in 1859. Since then it has been recognised that forma- 
tion and changes in the living inhabitants of the globe follow the 
same great eternal laws of mechanical development as the earth 
itself, and the whole world system. Comparative anatomy and 
the history of germs, systematic zoology and botany, cannot be 
explained without the theory of descent ; by it the relations of 
organic forms can be deduced ; by it alone can we understand the 
existence of rudimentary organs, eyes which do not see, wings ; 
which do not fly, muscles which do not move, and which most j 
emphatically refute the old system of teleology^ because thev prove | 
in the clearest manner that the utility in the structure of organic 
forms is neither general nor perfect, that it is not the result of 
a plan of creation worked with an object in view, but necessarily 
caused by the accidental coincidences of mechanical causes.^ 

1 In tho*<Reignof Law^Cp. ]50el.My.)tiieieitadtieriptionofttiewiiigiofbinls ; 
if they be the <* ntere tteeid$Hiai tohickieneet of metkmUetUemmM," «re naui exdmte 
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In biology, the historical and historico- philosophical method 
takes the place of the exact mathematical. If the botanist fol- 

all ideas of intelligence in nature^ and all idea of such a /ormaiive fad atiow trigi • 
iiaiing from an intelligent cause. 

The Ufds' wings, whether they be lonif, short, broody or narfow, are exaetly loited 
to tbn exigencies of the po!}ses^iors. In the lifting the body of the bird there it a 
contravention of the laws of gravity, the dead substance of the bird weighing as 
much as tbe living. How th^i is tbu contravention of aMpe.ctul law achieved 1 By 
a leter, which is the bird's wing. The meehanleal law is *< a small amouDt of motioD, 
or notion through a very small space, at the short end of a lever prodncos a great 
amount of motion, or motion through n long iipace at the opposite or longer end *' 
(p. 151) Tbitf is exactly the motion transmitted to the end of a long wing. 
The albatross aflbrds such an example. The bird sometimes aoeepts the aid of 
gravity, sometimes opposes it, as is exemplified in the power of exposing the wings 
at the exact angles which jjroduce the desired effects, and is on the same mechanical 
principles which account for the resiating force of the narrow blades of a screw 
propeller. The quiUsof a bird's wings at the lower ends are called primaries, those 
from the mid vein seeondaries, and those next the body terliarics, ** The motion 
of a bird's wincf increases from its minimum at the shoulder pointto its maximum at 
the tip." The propelling power of a bird's wing is distinct from the sustaining 
power, " and depends on the reaction of the air escaping baclcwards.'' ** Tlie 
parpondicalar stroke .... has the double effect of botti propelUng and 
snstiiinini? .... this brings two different forces to bear .... a direction 
upwards and one forwards," and arises from what mechanicians call " the paral- 
lelogram of forces." A kestrel will bang in air in a half gale ol wind, " with 
wfaigs folded dose to its body, with no visible muscular motion," so nice < is the a^jiut- 
ment of poiltion ' to produce this exact balance." The change of position rfsults 
in a forward motion. The tail of a bird has not a function analogous \o that of 
tbe rudder of a ship; U assists in the turning nmtioii and serves to stop the way 
ef the bird ** when it rises or turns to take a new direetioo, and also serves as a 
balance. '* The whole order of nature is contrivance,'* and ** that kind of arrange- 
ment by which the unchangeable demands of law are met." The distinction 
between a bird and a balloon is, birds tly, balloons float — the active and passive 
lepresentatioos of force. The heron, one of the slowest in lli|^t» is computed to 
mke from 240 to 300 movements in a minute, with some other bilds the velocity is 
so great the eye cannot follow it, ... . the vibration of the wings leaving only a 
blurred impression." Connected with the forces {supra), the explanation of flight 
appears. — When ablrd supports itself by the dowowaidstiokeofthtwings, it must, at 
tte end of each stroke, lift the wing upwards to the apparent danger of the neutrali- 
zation of the force "for it must be made with rqual velocity, and, if it requireil 
equal force it must produce equal resistance and an equal rebound from the elasti- 
ctty of the air." The dtflcolty It evaded— -/^rs^, by the upper surface of the wing 
leing convex, the under surface concave. The air stnicic by the concave surface it 
llithered up, whilst that struck by the convex surface escapes on all siilcs. Srrondly^ 
''the feathers of the bird's wing are made to underlup each other, so that in. the 
downward stroke the pressure of air closet them against each other, and converts the 
whole series into a connected membrane, through which the air cannot escape .... 
in the upward stroke the same pressure has a precisely reverse efVect ; it opens the 
feathers, separates them from each other, and converts each pair of feathers into a 
lelf-acting valve, through which the air rushes at every point." Thus the same 
iBplement it at one time a cioee continnoot membrane impervious to air, at another 
a series of disconnected joints, through the interstices of which the air passes without 
nrsistance, *' the macliine being so adjusted that when pressure is required, the 
maximum of pressure is adduced, and when it is to be avoided, it is avoideil by con- 
firting the contlnuoot membrane into open valves." Thus is contradicted the dictum 
ofUaeckel, that the mechanical contrivances found in nature are not the result of a 
flan of creation worked with an object in view." But for the sequence of effects- 
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lowed the formation of the plant from the seed, and the zoolo- 
gist from the ovufn they considered the morphological task com- 
plete by observing the history of these germs. WolfF, Baer, 
Remack, Schleiden, and the school formed by them, understood 
until lately the individual ontogeny exclusively. Now the 
mystery of germs no longer confronts us as unintelligible. 
By the laws of inheritance, the changes of form the germ passes 
through are but an abbreviated repetition of the corresponding 
changes of form which the ancestors of the organism have passed in 
the course of many millions of years. If an egg is placed in 
the incubator, and in twenty-one days a chicken creeps forth, we 
are not astonished. The simple cell leads to the two-leaved 
gastrula, then to the worm-shaped and skull-less germ, thence to 
the further germ-forms, which, on the whole, show the organiza- 
tion of a fish, an amphibian or reptile, and lastly that of a bird. 
The series of the germ-form of the chicken gives a sketch of its 
ancestors. Jhe history of the germ is an extract from the history of its 
ancestors occasioned by the laws of inheritance., 

The phylogenetic interpretation of the ontogenetic phenomena 
is up to the present time the only exposition of the latter ; their 
common object is the investigation of historical events which 
happened in the course of many millions of years before man 
lived on earth. Fhylogeny uses these historical archives in the 
same manner as other historical disciplines do ; as the linguist, 
the comparative Investigation of living languages, proves dieir 
origin fsom a common ancestral language. Onlv the ignorant 
smile incredulously when it is said the chain of the Alps is but 
the hardened deposits of the bottoms of seas ; the nature of the 
fossils they contain admits of no other explanation. The hypo> 
theses of Phylogony and those of Geology difier in that those of 
Geology are more simple. The question of the ori^n of man is 
decided by the theory of evolution, or doctrine of descent. If 
the theory of evolution be true, if there exists a natural philogony, 
then man has resulted from the form vertehrata^ from the class 
mammaliay from the sub-class placentaUa^ from the order ape$. 
All attempt to shake this deduction, from the evolution doctrine^ 
is futile [vide infra^ p. 80). The phylogenetic archives of compara- 
tive anatomy, ontology and palaeontology speak too distinctly in 
favour of an identical and uniform descent of all vcrtcbrata from 
a single ancestral form, to permit our having an^ doubts now, 
thanks to the most illustrious morphologists, Gegenbaur and 
Huxley. It is often supposed that only the origin of the human 

in the union of force*!, the flight of the bird would have been an im|>us8ibility, and 
un intelligeut urruDgemeut ul ail iU parU U never could have been. 
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body is explained, but not that of our spiritual activity ; in the 
6ce of this objection we must remember the physiological fact 
that our intellectual life is inseparably united with the organiza- 
tion of our central nervous system, which is composed exactly like 
that of all higher vertebrata and originates exactly in the same way. 

Whatever we may imagine to be the connection of soul and 
body, of mind and matter, to much results from the evoludon 
^ocoiiie that at least all organic matter — i£ indeed not all matter— 
11 in a certain sense animated. Microscopical investigation dis- 
poses that the anatomical elementary parts of the organism,— 
cdb — universally possess individual animated life. Since Schleiden 
feunded the cell theory for the vegetable kingdom and Schwann 
applied the same to the aninialwond, we ascribe to these microsoo- 
INol life-beings an individual and independent life. Tfagr are the 
deoientarv organisoisof Bruckeandof Virdiow(C^/&vZ9r 

Naturalists now consider the cells no lonm as the dead pasnve 
bnlding stones of the orj^anism, but as Sut living active state 
citizens of the same. This conception is confirmed by the study 
ef infusoria, amoeba, and other unicellular organisms— here we find 
with the single cells, living in isolation, the same manifestation of 
loul-life, sensation, conception, volition, and motion, as with the 
higher animals, composed of many cells, and the soul-life of the cell 
is tied to the cell substance — protoplasm. In the monera we see 
single detached pieces of protoplasm possess motion and sensation 
like the whole cell. Accordingly, we must suppose that the cell-soul, 
the foundation of empirical psychology, is a compound itself, viz. 
the total result of the psychic activities of the protoplasm mole- 
cules, which we will shortly call plast'tdule. The plastidule-soul 
would therefore be the last factor of organic soul-life. 

Modern f)rcranic chemistry shows that the peculiar physical and 
chemical properties of an clement, of carbon^ in its complicated 
combination with other elements cause the peculiar physiological 
properties of organic compounds, and before all others of proto- 
piasm. The monera, consisting exclusiyely of protoplasm, forms 
tke bridge over the deep chasm between organic and inorganic 
natnie. i n spontaneous generation, a certain number of carbon 
atoms unite with a number of atoms of hydrogen, oxygen, nitrogen, 
and sulphur, to form the unity of a plastidule, we must regard 
the phtttidule^^oul, i.e. the total sum of its life activities, as the 
neceisary product of the forces of these united atoms. In this 
most extreme psychological consequence of our monistic doctrine 
of e¥<4ution we meet with those dd conceptions of the aninm- 
tion of all matter, which already in the philosophy of Democritus, 
Spinoza, Bruno, Leibnitz, and Schopenhauer, have fixmd varied 
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expressions, because all soul-life can finally be reduced to the 
two elementary functions of sensation and motion ; to their re- 
ciprocal action in reflex motion. The simple sensation of 
inclination and disinclination, the simple forms of motion, 
attraction^ and r epuffi on ^ these are the true elements out of which 
all soul activity is built in infinitely varied and complicated com- 
binations. Monism avoids the one-sidedness of materialism, as 
well as that of spiritualism, it unites practical idealism with theore- 
tical idealism, it combines natural science with mental science, to 
form an all-comprising uniform, general, or total science. 

The recognition of common simple causes for the most varying 
and complicated phenomena leads to the simplification, as well as 
to the deepening of our education and culture ; only by causal 
conception dead knowledge becomes living science. Not the 
quantity of empirical knowledge, but the quantity of its caunl 
conception is the true measure of the education of the mind. 

The conclusion ofthe lecture was a comment on Theology, &c. 

ViRCHOW ON THE LiBBRTY OF SciBNCE IN MoDBRN StATBS* 

Vichow, in his address, comments on those of Nageli and 
Haeckel, denying their conclusions because not founded on scien- 
tific data. 

In celebrating the fiftieth anniversary of this association, it is 
becoming to remember the change which has taken place in 
Germany since the days when Oken assembled the German 
naturalists and physicians for the first time. In 1822, the time of 
the first meeting at Leipsic, it was thought to be so dangerous to 
hold such a meeting, that it was held in perfect secrecy. Indeed, 
the names of the Austrian members could only be published in 
1861. Oken, the valued teacher, died in exile, in the same 
canton in Switzerland in which Ulrich von Hutten ended his life, 
full of troubles and contests ; the exile of Oken will remain the 
signature of the time we have gone through, and we should 
remember he bore all the signs of a martyr ; we shall point to him 
as one who with his blood conquered and obtained for us the 
liberty of science. It is now easy to speak of the liberty of science 
when in calmness we can discuss the highest and most difficult 
problems of life and the hereafter. We have arrived at a point 
when it becomes necessary to investigate whether we may hope to 
retain securely the possession we enjoy, and we ought to ask our* 
selves what we are to do to maintain the present state of things* 
For the present we have nothing more to ask, our special task is 
to render it possible — through our moderatioity through a certain 
'csignatiott with regard to personal opinions andpreeUkcHons — that the 
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favorable dispositions now entertained towards us do not change 
to the contrary. In my opinion we are really in danger of doing 
harm to the future by using too amply our liberty in the arbitra- 
riness of personal speculation which now claims prominence in 
many domains of natural science. In reference to the address 
of Niigeli I should like to adduce a few practical incidents from thcr 
experience of natural science and show how great is the difference 
between real science — for which alone we can claim the totality 
of our liberties — and that larger domain which belongs more to 
speculative expansion, which formulates a series of doctrines whicb 
are yet to be proved. There is a limit between this speculative 
domain and that which is actually proved and perfectly determined. 
The practical questions lie very neair. Whatever is considered to 
be secured scientific truth demands complete admission into the 
scientific treasures of the nation. This the nation must admit as 
fart of itself. In this lies the double promotion which natund 
science offers. On the one hand, the material progress made ; on 
the other, the mental importance is similar. Where scientific 
truth is completely proved every one can convince himself of this« 
truth,and then it will become a partof his thought. Each essentially 
new truth must necessarily influence the whole method of the 
conception of man — the method of thinking. 

By the escaminations of the human eye, microscopically and. 
anatomically, we have learned to know its vital qusdities and phy- 
siolcNgical functions ; at last, by the discovery of the retina purple, 
we karn in a perfectly certain manner how the action of light 
takes place in the interior of the human body, and it is quite an 
outside organ of the human body, not the brain, but the eye, which 
experiences this action. We learn that the photographic process^ 
is not a mental but a chemical phenomenon^ which occurs by 
the help of certain vital processes, and that in reality we do not 
see external things, but their images in our eye, and are thus- 
enabled to separate the purely mental part of vision from the 
purely material. I may therefore say that each true step of pro- 
gress in natural knowledge produces new conceptions, new trains 
of thought, and nobody can avoid placing even the highest problems 
of the mind in a certain relation with natural phenomena. 

There is a practical consideration nearer to us. When we con- 
sider the educational movements, the question arises — What is to- 
be taught ? If natural science demands to be admitted into edu- 
cation, so that its fertile materials may be early inculcated, the 
question is — What should be the demand ? for it is not, as Professor 
Haeckel says in the matter of descent, a question for the peda- 
gogues i if it be as certain as he thinks, it would force its ad- 
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mission consciously or unconsciously, according to the bias of the 
teacher. He could not ignore his own knowledge, if, indeed, he 
did not know where man goes to, he would at least believe he 
knew certainly, exactly how man had originated, and how in the 
course of years the progressive series shaped itself, and I should say 
if he did not demand its admission into the educational series it 
would be accomplished. 

When I promulgated the opinion I held in opposition to the 
theory of development of organic life then held, that each cell 
had its origin in another cell, and I still consider it correct, 
there were not wanting those who extended the doctrine far 
beyond the limits I intended. I have received the most wonderful 
theories based on the cellular theory, as that the heavenly bodies 
represented so many cells flying about universal space, and playing 
a part similar to that of the cells in our bodies. I do not say they 
were simpletons, for I gathered that many cultured men had enter- 
tainedthe idea, and could not understand that the heavenly pheno- 
mena were based on something else than the utility of the human 
body. And in order to gain a monistic conception, the idea was 
arrived at that the heaven must be an organism. 1 cite this to 
:show how our doctrines are enlarged, and how they may return to 
us in a form frightful to ourselves. Imagine how the theory of 
•descent may be shaped in the head of a &x:ialist ! 

I am not afraid of the charge of half knmledge^ nor of the 
inquiry of one of our liberal joumab whether one of the great 
' ikults of our time. Socialism, was not based upon the diffusion of 
half knowledge.'^ All human knowledge is only piece work ; we 
only possess pieces of science, for none here is able to represent 
«ach science in the same light. It is exactly because they have 
developed themselves i;i a certain one sided direction that we 
esteem the special scientific men so highly. In other fields we 
are all in half knowledge, as it were. I have tried to obtain 
chemical knowledge, but I feel incompetent to sit down at a 
meeting and discuss modern chemistry in all directions, yet I have 
progressed so far that a chemical novelty docs not strike me as in- 
comprehensible, but I have to learn and relearn, ** That which 
honours me is the knowledge of my ignorance.^* I must do as every 
•one else does who enters the domain of science. The error is in 
not remembering that it is impossible for any single person to 
command the totality of all these (scientific) details. We get far 
enough to know the foundations of natural science. Every time we 
find a gap in our knowledge we should say, " now we enter a 
domain quite unknown to us." If every one were sufficiently 
aware of this he would own it is a dangerous thing to draw con- 
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elusions with regard to the history ot all things when he is not even 
master of the material from which the conclusions are to be drawn. 

It is easy to say a cell consists of small particles called plasti- 
dules, composed " of carbon, hydrogen, oxygen, nitrogen, and 
sulphur," endowed with a special soul, the sum of the forces the 
chemical atoms possess ; it is possible but unapproachable for me. 
Until it be defined, in a manner I can understand, how by the com- 
bination of these elements a soul results, I am not justified in in- 
troducing the plastidule-soul into the educational programme,or in 
asking that it be recognised as a scientific truth. Before it can be said 
this is modern science, it should be completed by a series of investiga- 
tions, for thus only can the doctrine be confirmed. There are in 
science many problems which are long in suspense before a true 
solution can be found. It does not follow that when they are 
only speculation or presentiment they should be taught as scientific 
facts. The doctrine of the cmtagium animatum loses itself in the 
obscurity of the middle ages. In the sixteenth century works 
exist which place the dogma as a certainty of £ict, as now-a-days 
the plastidule-soul is set up. More than two centuries have passed, 
and we now find in the nineteenth century some cintagia animatay 
bit by bit, but the end of the proof is not yet. Cattle disease 
and diphtheria are diseases caused by special organisms we know, 
still we must not say all contagia, or even all infectious diseases, are 
caused by living organisms. The doctrine formulated in the six- 
teenth centuiy has emerged again and again in the ideas of men, but 
it is only in the second decade of this century that more positive 
pioofs have been obtained, and it is now only we infer, in the sense of 
an inductive extension of our knowledge, that all contagia and 
miasmata are living organisms. Even those who go not so far, 
have yet said they resemble living beings'very closely, and have pro- 
perties which we know in living beings only ; they have waited until 
proof was afforded, and this caution commands reserve even now. 

Science presents a number of facts which teach that similar phe- 
nomena can happen in very different ways. When fermentation was 
reduced to the presence of certain fungi, it was open to imagine all 
fermentations happen in the same way all those processes included 
as " catalytic " which occur in the animal body as well as in plants. 
Digestion, we know, has nothing to do with fungi, although 
possessing catalytic properties. If the saliva changes starch and 
dextrine into sugar, when we eat, this new formation takes place ; 
no fungus takes part in this nor in any fermentation in organisms, 
but there are chemical substances which, much in the same way, 
as it happens in the interior of the fungus, bring about the 
chemical change. In the one case the process is connected with 
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a certain vegetable organism, whilst in the other it takes place 
simply through a liquid. Each single case should be examined, 
whether the supposition, highly probable, be true, and whether it 
be justified by facts. Among infectious diseases there is poisoning 
by snalce-bites ; this is compared with those diseases termed infec- 
tious (for infection does not signify much else than poisoning) ; 
after a snake-bite the phenomena which occur might be sup- 
posed to be caused bv fungi producing the change in the organs, 
for certain forms of snake poisoning resemble certain forms of 
septical infections, and yet there is no cause to suspect the impor- 
tation of fungi, whilst in other cases the importation is recognised 
and acknowledged. 

There are numberless instances in natural science which should 
constrain us to confine the validity of doctrines to what we can 
prove, and not by induction to extend it because there is proof 
in one of several cases* Nowhere is the necessity more expressive 
than in the field of the theory of evolution. 

The question of the first origin of organic beings is extremely 
old. The old popular doctrine was that things of life could pro- 
ceed from a clod of clay. The doctrine of generatio aquivoca 
and that of epigenesis are closely connected. With Dar- 
winism the theory of spontaneous generation is taken up ; the 
idea is very seductive, a series of living forms from the protozoa 
to the highest organism, and connected with the inorganic world. 
This is that tendency to generalization which has found place in 
speculation at all times, and extends even to the most obscure 
periods. We have the desire not to separate the organic world 
from the Universe as a something' divided from it. In this sense 
carbon and company has separated itself from ordinary carbon 
and founded the first plastidule under special circumstances. The 
beginning of our real knowledge of higher organisms dates from 
the day when Harvey said Omne vivum ex ovo^ although incorrect 
in its flenerality, for a whole number of generations exist without 
ffua. From Harvey to Von Siebold, who obtained the general 
recognition of parthenogenesis, there lies a whole series of increas- 
ing restrictions. It were ingratitude not to acknowled^ in the 
opposition which Harvey assumed against the old generatto aquivoca 
the greatest progress has been made. In the place of a single 
scheme we have a variety of data, but we have no uniform 
system which explains, once for all, how a new animal begins. 

Gimratio aquivoca has many times been refuted, nevertheless it 
faces us again. No single positive fact is adduced to show it ever 

1 Ilaxley layt be cannot find in liarve^^'ii works the axioro« but tbe general meaning 
conveys tbie fOM. 
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occurred. Nevertheless we do want to form an idea how the first 
organic being rMii^ have originated by itself ; nothing remains but 
spontaneous generation. I do not wish to believe a special creation 
existed. If I want to form a conception in my own way, I must 
form it in the sense ofgeneratio aqwvoca^ although there is no pnwf 
of it. We alwa)^ have our weapons in ourselves to fight that not 
justified. To be outspoken, we must own Natur^ists have a 
slight predilection for generatlo i^quivocam It would be very beau- 
tiral if it could be proved. Proofs are still wantine, but if any 
kind of proof could be successfully given we shotud acquiesce, 
but then we should have to continue our investieation, because no 
one will think that spontaneous generation is vsmd for the totality 
of organic beings* All attempts to iind a certain basis for 
generatio aquivoca in the lowest forms from the inorganic to the 
oiganic world have failed. It is doubly dangerous to demand 
that this ilUreputed 'doctrine should be adopted as a basis of all 
conceptions of life. With the Bathybius the hope has again vanished. 
As to the connection between the organic and inorganic we know 
nothing. Supposition inay be set down as certainty ; our problem 
as a dogma that cannot be admitted. Just as in the progress of the 
doctrines of evolution it has been found more certain to analyse 
the original doctrine part by part ; vire shall have to keep apart 
the organic and inorganic things in the old way — not prematurely 
throw them together. Nothing has been more harmful and dan- 
gerous to natural science than premature synthesis. Father Oken 
was damaged in the opinion of his contemporaries and the following 
generation, because he admitted synthesis to a greater extent than 
a stricter method would have allowed. We must not forget that 
every time a doctrine which has assumed the air of a well founded 
and reliable one, claiming general validity, turns out faulty in its 
outlines, or is found arbitrary and despotic in essential points, 
numbers thereby lose their faith in science. " You are not sure 
your doctrine which is called truth to-day is not a falsehood to- 
morrow ; how then can you demand that your doctrine can be- 
come the object of instruction and of the general consciousness 

If half knowledge be the characteristic of all naturalists, then in 
the lateral branches of their science they are only half knowers. If 
the true naturalist is aware of the limit between his knowledge and 
his ignorance^ he must confine his claims with regard to the public 
in demanding that only each investigator can designate as reli- 
able truth ; that which is confirmed truth only should be admitted 
into the plan of education. Generally, a distinction alone is made 
between objective and subjective knowledge, but there is an inter- 
mediate part — Beliif, It exists in science, with the difference that 
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its application is to other things than religion ; every man instructs 
himself hy means of tradition. The cause in the human mind is 

a simple one, and carries the method it follows in one domain ^ 
finally, into all others. Each creed has its peculiar historical side, 
and in the g^rb of an objective fact it appears with certain proofs. 
This is the case with the Christian,the Mohammedan, with Judaism 
and Buddhism. On the other side we find subjectivity reigns ; there 
the individual dreams, there visions come and hallucinations. All 
this we find in natural science ; there too we have the currents of 
dogma, there too we have the currentsof the objective and subjective 
doctrines. First we try to reduce dogmatic currents. The 
aim of science has been the conservative side. This side collects 
the ascertained facts with the full consciousness of proof This side 
adheres to experiment as the highest expression of proof This side 
in the possession of the scientific treasury, has always grown larger 
and broader at the expense of the dogmatic stream. 

Only thirty years ago the Hippocratic method of medicine was 
spoken of as something sublime ; it is now annihilated nearly down 
to the root. During the last seventy years the science has under- 
gone a complete reformation, and at the end of the present century 
the objective current will probably have consumed the dogmatic 
one. In this science, any one who ivants to speculate, plenty 
of opportunity is offered. I do not go so far as to make "the 
inhuman demand,^' that every one is to express himself entirely 
without any subjective vein, but I do say, we must teach a know* 
ledge of facts in the first place, and if we go further must say. 

This is not proved, but this is my opinion, my idea, my theory, 
my sprrulation.^' This we can do only with those who are edu- 
cated and developed. We cannot carry the same method into 
elementary schools, and say to each peasant boy, This is a fact, 
that we know and that we only suppose.^' On the contiaty, that 
which is only known and that which is only supposed, as a rule, get 
so thoroughly mixed that the supposed becomes the main thin^ 
and the really known appears of secondary importance. 1^ 
cannot give facts only, they must be arranged in systematic order. 

Professor Nageli has discussed in • a philosophical manner the 
difficult questions he has chosen, but he has taken a step extremely 
dangerous. He has done in another direction what in one way is 
done by the generatio aquivoca. He asks that the mental domain 
shall be extended, not only from animals to plants, but finally that 
we shall actually pass from the organic world into the inorganic with 
our conceptions of the nature of mental phenomena. AH this may 
be very fine and excellent, and may after all be quite true. It may 
be* Is there any scientific necessity to extend the domain of mental 
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phenomena beyond the circle of those bodies in which we see 
them really acting ? I have no objection that carbon atoms should 
have a mind, or that they obtain a mind in their union in the 
plastidule association, I^o not know in what I am to recognise this. 
It is Ikying with words. If attraction and repulsion are declared 
to be mental occurrences, then mind ceases to be mind. The human 
mind may eventually be explained in a chemical way, but it is not 
our task to mix these domains. We shall not advance unless we 
limit the domain of mental phenmena to where we perceive it We 
are not to suppose mental phenomena where perhaps they may be^ 
although we ao not notice them perceptibly. There b no doubt 
the whole sum of mental phenomena is attached to certain 
animals, not to the totality of organised beings, not even to all 
animals g^neralhr. I admit that certain gradual transitions, certain 
points can be round, where from mental phenomena we g^t to- 
phenomena of a simply material or physical nature. I do not 
declare that it will never be possible to bring psychical phenomena 
into immediate connection with physical ones, ljut I say at present 
we are not justified in settling down this possible connection as a 
scientific doctrine. We must distinguish between what we want * 
to teach and what we want to investigate. 

At this moment there are few naturalists who are not of opinion 
that man is allied to the rest of the animal world. Vogt is of 
opinion that a connection will be found, if indeed not with apes, 
then perhaps in some other direction. I should not be alarmed 
if proof were found that the ancestors of man were vcrtchrated 
animals, I work by preference in the held of anthropology, yet 
I must declare that every step of positive progress which we have 
made in the domain of prehistoric anthropology has really moved 
further away from the proof of this connection, Cuvier maintained 
in the quaternary period man did not exist ; but now quater- 
nary man is a real doctrine, tertiary man a problem, and yet there 
are questions in discussion for the existence of man during the 
tertiary period. Even ecclesiastics admit, as Bourgeois, that 
man existed in the tertiary period. Quaternary fossil man we 
find just the same as ourselves. Only ten years aso, when a 
skull was found in peat, or in the lake dwellings, a wild and unde- 
veloped state was seen in it. We were then scenting monkey air^ 
but these old troglodytes tum out to be quite respectable society. 
Our French neighbours warn us not to count too much on these 
big heads ; it may be possible the old brains had more intermediary 
tissue than those of the now day, and that their nerve substance,, 
notwithstanding the size of the receptacle, remained at a low 
state of development. Comparing the total of fossil man found 
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wilh the exiiCiDg typef, we find that in the treunt thsreh nlatively 
^ much larger nttmher if IvWiT types than then were in that ferM, 
In the foiiU tyttt thi kwir dtuelotmentt an abtolutely wanting^ 
That only the nigher gmiufei of tne quMefnzry period wercoro- 
unted I dare not f uppoie, but thb cm be Mid, that one whU 
numkejr ikull or apc-maii has never been found. It k poinMe 
in fome ipecial %pot on earth tertiaiynian Uved^fiir the remarkable 
difcovenr of the fim il ancetton of the hone In America, from 
which the horee had entirely dltapfiearcd, gives countenance to the 
idea* It may be that tertiary man hat exitted in Greenland or 
Lemuria and will be brought to light somewhere or other, ff^g 
£anmt teach ^ we cannot deiignate it ai a revelation of science^ that 
man descendi from tht ape^ or atiy othrr animal, iiacon said, with 
perfect truth, scientia Cit potentia" (knowledge priwcr), but 
rhc knowledge he iTie;int was not sjx cMilativc, n<jt the kiiowlcdgc 
*)f problcnib, but the objective knowledge of fa( tb. VVc should 
abuse and endanger our j>ow<'r \i in <iur teaching wr do not fall back 
upon thi» perfectly justified, perfectly ba/e^and impregnable domajn^ 



The lectures concluded, I now advert to Haeckert theory of the 

ancestral ape. The variatj<>ns of the human form can be |)cr|)etuated 
ab bix-toed and j^ix -fingered, or ^jxjtted, or warted, hn. (^ide Lavj- 
rente' i Lec.^ vol. ii, p. tyH;, and by interpr<^j>agation *>uch typei may 
become heritable. If we carry the idea l>ackward to the descent of 
man, what have we V By tlie d<>ctrine of evolution the animal which 
emerged from the animal ib man,' taille>,i or hairlej>*>— arti< ulatcd 
&|>cech, or brain |K>wer, or whatever f)'- the diflerentiat ion — he is 
alone, and propagated hi^j variety ihroug)» the strx;k from which 
he originated. The variati<>n cventuato i/i a s[)ec!es, ass^ociation 
producing culture through the communication of ideas. If this 
variation occurred only once it is sufficient to account for all the 
races of man by the i)erpetuation of particular organized ^mt, 
or £u;ultief# Some ^ the progeny would probably revert to the 

' Ort^Mic mm km • flailltfUf to oOier mttmal* ; tbem If Urn mm wwMiltf tm 

hlr, fooiifUnd uleey, 4iiif¥»i'um do«f« not iuaieri«lly &ifft r, the tiutrim^riUf »¥ft cQimtrU^ 
jfiUi ntM\ &\t^r\hnWi\ hy Wif iirli-rn'i! Hfci v*-!**!; thr<MJ^(j the uyni^tm, the abiiort' 

mm; Um pmU of Hm hodw tod mo4m of ts^Hrih $ tte boM, ftt^fck^ tendou, »kifj, 
Imir, Hmi br»in, itcitrcely differ in llMiir phynu Hl ntuA cbemiatl chafictew^ tl»« tiei re^ 

lioriK, iM ode, ii'Hfti^ mhU%h ; the ftensrx i->|jitiit»><J through oiriiihir or^'wru', nio'^iAed Is 
Hmt:im ; ew^ti/in*, |>ftM)ori4, aifid ^ru^fi»itte«, itre nuuiifiiMUid 1» Uie *i^iie mk^^. Mud 
difMlod 0f fnt«llig«oc« would tw Mow tiw bfnlo in inftfoetifo ot^iiv ond aodM 
of defenr^f und offence, und «vefi 'Ubiit lottriiOHsnt of iiMrtf onoBti/' Um ttlUUM 
bawd, wouW ttid hut little wjlhout lr»t*llj^'«-fi' >■ to dir*-/:* ifp rnovi^rrn-nf?, h'>f pbyekally 
•{X'ttkifig would lfitij||ig«'n»>' wid much unU-?b thi- hartd viu« ^tit-u-ui tjj h** dire/ tH 
iKidd, bridgt 't'tMol.), Orgaotc ummi e^^^eed* mU luiimali Ihioiij^h |>o»#e»»m|^ ti^*' 
iMJid, IntillietMil awii bj^ pooNMflHf Mnet nf«d. 
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I ancestral type, some might inherit the form of both parents, 
others that of the more perfect organism. It is not to be supposed 
that one step produced the whole of the changes. Variations may 
be progressive and retrogressive and even the perfected type, in 

I the earlier variations, may have reverted to a type representing a 
degree in advance of the ancestral organism, but failing in the 
higher definition which constitutes man ; thus might be per- 
petuated an animal form of advanced structure. It is as easy to 
conceive the anthropoid apes were the abortive descendants of early 
man, as to suppose the ape was the direct ancestor of man, pro- 

' bably they were a distinct variation. In cither case we should 
have the vertebratcd, erect and placental nianiinal, class homo. The 
brain of the ourang is that of a child in its earliest form, and as 

' such it remains in the quadrumana ^ (arrested development, or the 
earlier brain-type — the assumption fnay be ot either), it is in perfect 
consonance with the needs of the creature, thusvwould be an argu- 
ment against arrested development; it is inst*4*ttive, impulsive, 

j but not inventive, and {aWs in the constructive powers of the 
lowest classes. Huxley has shown there are essential differences 
in teeth and structure between man and the ape. It seems rash 
to assume that because the ape occurs in the same tiatural class as 
man that therefore he is /nan's anccst:r^ or a dcscejidant from man ; 
the original stock, had probably diverging branches.^ 

* Nature never elevates tlie brain of tin individual of a lower fo (hat of a liii^her 
dm: though the brain of an individual of a hit^lier is fre(jiiently not developed 
kqrond the degree of the lower, (A'lV/J. Briil. Treai., p. J-2.) The size of the 
Md doeii not appear to be connected with the dispwitlona or qnalities of animals, 

j for most opposite^ ns to disposition may ciafti In referenr«' to si/ti m the tij^er and 
ileer, the hawk arul piijeon. The proportional size ot the brain with reference to 
iize of body gives a more uniform result ; thus a crocodile 12 feet, a serpent 18 feet, 
» hirtte from three to Jive bnndn*d weio^ht, have their brain eubitance of half an 
oQnoe, whilst that of a sparrow in proportion is bigger than that of a man (/&. p. 5S). 
The true criterion appears to he the convolutions on \t< surface. Peschel says of 
ibe ape, ** the brain of a child with the jaws of an ox'' { The Kaces of Man, p. 4). 

All blrd« which niM» their claws at hands, as the hawk, parrot, and cuckoo appear 
more docile and intelligent. The gregarioos tribes have more of acqoired know- 

j Wg« (Zoonomia, vol. i, p, IJM)). 

' ' Apes always tread either on the outer edges of their soles . ... or on the 
tecks of their bent finger-joints. Man in contrast with the ape stands, walks, 

I jmaps, dances, climbs, swims, rides, sits and can remain for a long time in an inde- 
irtTident position.'' *' Although the dentition of man and the apes of the old world 
li very uimilar, differences occur; the permanent canine tooth is developed in us 
>«fore the last molar teeth, the front before the back ; in the apes on the contrary, 
tbe development of the canine teeth forms the conclusion of dentition and theaecond 
iiick molar teeth .i[)pear before the front ones. Finally the early disappearance of 
Vbtinler-maiUlary bone in the l)uraan infant may be cited as a distinction." "At 
lbs time of birth tbe gap between the child and the young of the ape is rery 
smew . . . the brains of children and young apes approach very closely in size, 
katof all parts of the body the brain of the ape grows least, and although the brain 
of the antliropomorphous ape contains all tbe main parts of the human skull, its 
tlerelopment nevertheless asitumes quite another direction Before the 
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If we run through the characteristics of the races of man we 
find variations minute in degree but with such marked differenceS| 
that someone (probably Vogt) said if naturalists were considering 
any other creatures than man they would pronounce them to M 
•of distinct species. We know not what was the origin of man, 
all rests in hypothesis, but we may assume that as development is 
the order of nature, that by difierentiarion, however induced, the 
witless Vedda may become the parent of a highly gifted intellec- 
tual race ; as the bow-shanked, coloured negro, by a succession 
of judicious crossings becomes the straight-limbed white- 
skinned Caucassian. We judge only by that we find. Race 
may merge into race as animals into species, but we miss the 
intermediate links. In this view the races of man may have 
originated from a single pair, or more probably from an indi- 
vidual. This is supposing that the variation occurred but once; 
but for such an assumption there appears no warranty. Thus by 
generation through a lower grade Man and the Gorilla maybe 
the offspring of the same parental stock differentiated in structure 
and intelligence. We have not a few thousand years only to 
work these changes, but aeons on aeons. 



CHAP. III. 
Hypothes^ and Philosophies. 

In nature we have everywhere unconscious selection,^ as we 
have chemistry by affinities. As a mechanical illustration 
there are the dunes heaped on the shore on parts of the Bay of 
Biscay by the force of the wind and waves, and so it may be 
natural selection acts by an amalgamation and differentiation of , 

change of teeth hi\<. Iiegun, the brain of t!ie ap** has usaully attained its completion, 
whereas in the child itis proper development is just then actively beginning. Their 
development \a directed to different ends, and the longer they advance towards these 
«iidii the greater are the contrasts, (FeteAe/, Raee$ of Man^ p. 3, 4.) 

The assertion that there has been a tailed race of man, defended by Monboddo, 
Lawrence shows to be a pure fiction [Lectures, vol, ii. |). 1<)0). In his lecture on 
the erect attitude |)eculiar tu man, be tuiumerutes the distinctions i>etween the bones 
of men and aoinuds, {ib. p. 118, et §eq.) In proof of the distinction between men 
■and all other animals, he says " no animal except man .... could support the 
body m equUibrio on one foot only *' (ih. p. 145) and no other animal has buttocks. 

^ " £very gUnd seems to be influenced to separate from the blood or to absorb 
from the onritieB of the body, or from the atmosphere Ite appropriated flald by tlie i 
■stimulus of that fluid on the livinc^ glatid : and not by mechanical or chemical 
absorption. Hence it appears that rach of the«e c^lands has a |»eculiHr organ to 
l>erceive these irritations" but which are not ** succeeded by .sensation " {Zo^mmiaf 
<«ol. i, p. n3). 



Digitized by Google 



Huxley, Comment on, 



properties in assorting the races of man; a given end arising 
from a given direction through the impulsion of nature's law. I 
<suinot suppose a creation according with the orthodox idea, for 
if we imagine a Creator, when in idea we view the vastness of the 
universe it is impossible to suppose each detail arose from a personal 
superintendence, but that the presence of the Creator is expressed 
in His fiat, the governing law. The intelligence which could ' 
conceive creation, could consummate its purpose by the interpositioii 
of law, as an antecedent, by which all natural facts became creative 
conceptions. 

In the face of wrhat Virchow has told us it will be useful to 

examine that which Huxley urges : 

Let us suppose we do know more of cause and effect than a certain order 
of succession among facts and that we have a knowledge of the necessity of 
that succession and hence of necessaiy laws— and I for my part do not see the 
escape there is from utter materialism and necessitarianism (L. S., i4i).i 

Necessary laws imply a law giver \ how such a presentment can 
lead to materialism is not dear, the law is its own fact, hence 
as the cause of the fact, a manifestation of intelligence. What can 
materialism have to do with the disposition of £icts, from other 

than material agencies ? unless it be proved that matter institutes 

law and thus creates its facts. When it can be shown that acci- ' 

dent can be universal in its effects and produce invariable order 

and a homogeneity in facts, it will be time enough to say that it is 

impossible " to demonstrate that any given phenomenon is not the 

ti^'ect of a material cause,^ 

// may be true that any one who is acquainted with the history of science 
will admit that its progress has in all ages meant and now more than ever 
neanSy the extension of the province of what we call matter and causation, and 
the concomitant gradual banishment from all regions of human thought of what 
m call spirit and spontaneity.** (i^.) 

When the new philosophy can show what mind, heat, con- 
sciousness, intelligence, and life are, it were time to present such 
a dogma. To say they are the result of the molecular changes of 
matter is an unevidenced assumption. We know *^that every 
iiitiire grows out of past and present," but whether the finity of 

1 « To call life the property of organizatioa vrould be unmeHning; it woald be 
•omeiMe'' {Lawrence** itee,, vol. 1, p. 73). 

* Ray, speukint? of first breathing, quaintly says, " Here methlnks appears aneces- 
Mty of bringing in the ai^ency of some superintendent intelligent being, for what 
«;lie should put the diaphragm and the muscles, 's^ing respiration, in motion all of a 
ndden, as soon as ever the fcetns is brought fonb ? Why should tbey not have 
reited as well us they did in the womb? What uileth them that tbey must needi 
Hfsiir themselves to get in air to mnintain the creature's life ? Why conld they not 
i»aiiently duQ'er to die ? You will say the spiriUi do at this time flow to the organs 
of resptration and the other muscles which concur to that action and more them. 
Bat what riiiseM the i^pirits which were quiescent, <kc.y I am not mbtle enough to 
^iooover. {fVitdom of Clod matiifttted in the work* of creation). 
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man will attain to a knowledge commensurate with material fac ts 
as expressed 'Mn fec linir and action'Ms doubtful. Niigcli infers 
such a possibility ; Du Hois Rcvmond and Virchow emphatically 
sav)j(5. Thinkers may deplore, but need not dread the progress- 
of materialism*" Whatever the advancing tide of matter" may 
do, it certainly cannot be said to tend to the advantage of or to 
the increase of wisdom." Were the new {)hilosophy founded on 
evidence and experiment it probably would produce a new era;. 
but as the facts stand, the want of knowledge is made up by confi- 
dent surmises; there is no need to dread that thinking men will 
fall down in terror before the hideous idols" our professors have 
reared. No one, unless a bijgot, fears a true interpretation of the 
laws of nature but every thmking mind must despise all phases of 
do^ma, and when we meet with scientific dogmas they are simply 
ridiculous, bein^ subversions of the fundamental bases of science. 

The advice is sage, that we should not trouble ourselves 
about matters of which .... we can know nothing" L. S.'}, 
although the observation is addressed to Theology it abates, 
nothing of its pertinence when applied to supposititious Science. 

What molecukr hypothesis of mind can account for the in* 
cident mentioned by Meadows Taylor (* Story of my Life')?* 
•No material theory of mind can claim such an incident, nor 
charlatanry and trick on which Carpenter is so logical and Hammond 
assumes to be so scientific. The incident shows the impossibility 
of the material hypothesis of mind j if there be a rule, the rule 
would account iur all itb facts. 

' Wliewi'Il inquirM— l« U by chance thiit (Iih air and the ear exUt together? 
Did lli'-.jir proiliio* the nr;,'!irii/..iti(»i) of tin? tfir? Or flio ear indepeocJctitly organized 
inttcipate Ihi; cuiintitiitiuri ol thu nUuon\i\u-x*i t Or jk it . • . . ttjHt thtffe \m a 
mutuul adaptation produced by an intelligence acquainted witb the prupcrtiet of 
both, and adjujited them to each other ( B. T., p. 123). 

'-' Ly'iuv, ill lii"* ' ot, (nii'j^ui->\, f\tn'\> hi'infj^ ImpohcjliN' (row uolffn willioiif, his fent 
duu r o|)en, there in: r^uw u li^iire in n WfUcJitif^ drt-Hx which held out her aruM to him, 
and ftaid, " Do not let me go," he sprung i'runi bin couch. Av he advanced the figure^ 
receded until ft vaniahed (voL 9, |>. 8S.) What hi tb0 loliitfon, preooenfwUon of 
mind ? Probably, but no molecular brain change could preitent Hucb an objpct. He 

alno relati'K (vol. 'J, p. 'JUi : — Captain , the ^enio^ niVircr of the 74th H ij^ijlandera, 

wa« iii htri tent v^riting leiterM, the Aide wall of the tenl being open, where a young 
man in liotpftal dreti appeared witbont cap, and withoot nalntloflf Mid : I with, 

air, you would kindly have my arrears of pay Merit to my motberfWho lives at /' 

The r M|)tain look down tlie addresM and iinid, " All ^^^ht, my man, that will do." 
When the figure wa« gone, the irregularity of the whole ttil'air struck hiiu ; he seat 
for the sergeant and Inquired why he permitted « — ~ to come to him in thai 
inagular manner." Appearing thunderstruck, the sergeant mid, "Sir, do you not 
remember hedied yesterday in hospital, and was buried this morning." 'I'he captain 
showed the address he hod taken down. The sergeant then stated the kit had been 
foldf bot tbera wai no t ntry in tbe company's register, to ba did not Ihiow wbara to 
■and the monay. Th$ fancral registry of tbe n^oent waf feiKbed and tb« addiMa* 
09€n by tba appewtnee provad to be conect. 
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We are told " that the order of nature is ascertainable by our 
faculties to an extent practically unlimited "our volition counts 
for something as a condition of the course of events -y* and that 
"each of these beliefs can be verified as often as we like." If the 
human faculties have power to an unlimited extent to ascertain 
"the order of nature/' why should there ever be a question on its 
phenomena? and if "the volition" of man be alone molecular 
change, how is it possible it can account for anything, even 
though it be "a condition in the course of events r" If it arises 
from an accident of matter it has but the faculty of its origin, and 
if it be impelled by an ^^iron law/' what can the will have to do 
with any " condition'^ occurring in the course of events ? Yet • 
these conditions can be experimentally " verified How ? Can 
our unlimited faculties experimentally show what the mind is, its 
connection with matter, and its springs of action ? 

When it is said — If there is one thing dear about modem science it is the 
tendency to reduce all scientific problems, excepting those which ate piurely 
mathematical,' to questions of molecular physics, that is to say to attractions 
and repulaons, motions and co-ordinations of the ultimate particles of matter/* 

It had been well had we been told what these ultimate particles 
of matter are. Attractions, repulsions, and motions, are not ohjec- 
tive things \ and when we know nothing, can know nothing of 
matter,'' by what are we to recognise these ultimate particles ? 
If we are to understand they are the objective presentment of an 
Infinite idea,^ it is easy to conceive that everything can then 
be, and there is no more to say ; but if, on the other hand, the 
intention be to express they are material substances out of which 
intellect emerged, it is not a very consecutive logic to except 
mathematics, purely a child of the intellect, and yet subject 
iiUellecL to the trammels of matter. W e may have another mode 
of escape — " the language of science" being materialistic,*' the 
language and not its substance is involved, and " the molecular 
changes'' so much dwelt upon, may after all be intended to mean 
creative and life impulses. Each thinker thinks for himself ; the 
irrefragable laws of nature controlling matter, and presenting 
intelligence, continue their courses irrespective of the hypotheses, 
suppositions, and dogmas of our " unlimited faculties" (finalities). 
We are compelled to be content with the scattered pebbles by the 
wayside as our insight into that which is, and that which will be. 

* The difficulties >^'hich appear- to reside in numbers and magnitudes arise by 
mea-^uring with our own soundini^ line — the greatness is no qualify of numbers, all 
Uiat belongs to number, npace^and ratio i« equally true of the largest and smallest — 
and Imto hMNot to oar own facoltiet (vide ^hewett, B, T., p. 277 .) /l»^u )* 

^ dod, however " unknowable," is consUteiit with all the tacts we know, bence 
tbera it a coDMeqaeDce even in an iilealization. 
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No assumptions or presumptions of new philosophies, nor old 
ones, can make the cause and its effects other than they are. 

More than half the difficulties and obscurities of modern science 
arise from the affectation of professors using the materialistic , 
terminology, as if they supposed the phrases could become evi- 
dences. These terminolof^ies have become necessities for the 
material philosophy, because they give a mechanical expression to 
the subjects in comment. Tyndall, when lecturing on Fermenta- 
tion at Glasgowy describing the effect of " the bacteria," says, 

they exercise a useful and valuable function as the burners and' 
imuumers of dead matter/' Anything more misleading (presuming 
science to be intended] than such phraseology can scarcely be 
oopceived. The bacteria neither burn nor consume the dead 
matter, but^ in accordance with their special place in nature^ 
cliange the character of the substances which the living energy 
has for the time deserted (latent). They complete the office the 
wbrh had commenced ; both are the agents of a chanical transmu- 
tation whereby the used substances are reconverted into their 
elemental states, to reappear and work out the purposes of nature. 

Lecture-room verbiage makes nature to appear as a series of 
catastrophisms ; as if quiet events were brought about and accom- 
panied by violent commotions. Who would conceive two por- 
turns of oxygen and one of carbon combined in orderly affinities 
to form dioxide of carbon \ No, we have the oxygen atoms, like 
highwaymen lying in wait, to seize on and misuse their fellow 
congener, and convert his properties to their use. When we 
breathe we have burnings and combustings, &c. {vide Physto- 
graphy^ 227). Nervous persons might expect at any moment, 
without premonition, that their bodies, by a spontaneous explo- | 
sion, might be strewn over the room. The silence of order is ' 
disturbed by rushings and crushings, collidings and oscillations, as 
though elemental substances were not orderly and homogeneous, 
and did not cohere in affinities, excluding the surplus heat which 
prevents their more intimate union. These crushings and rush- 
ings even accompany the snow-flake when it sends forth its 
images with gentlest touch. From the description, we might ■ 
prepare to meet the crushing march of the glacier, and even in 
the commonest facts expect the disastrous rush of the electric 1 
fluid, and when atoms meet the detonating crash of the thunder, i 
Such grandiloquous phraseology may excite the wonder of the 
ignorant, amuse the idle, and instruct no one. Such absurdities, 
do not depict true science, are not good taste, nor do they describe 
the workings of nature. As a general principle, tall talk only ' 
more emphatically displays paucity of ideas and want of know<^ 

i 
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Jedge ; it may be endured from those who by real knowledge 
occupy a deserved place in the scientitic arena, but is execrable in 
imitators. There is no rhythmic ring in it, although now-a-days 
we have "rhythmic adjustments' ' and even " the rhythmic march 
of the molecules/' 

Gases in nature, whatever their weight, intermingle in accord- 
ance with their specific gravities. The denser permeate the 
lighter and the lighter descend into the denser. The explanation 
probably is that the denser gases unimpededly occupy the inter- 
stices between the particles of the lighter, and again these the 
particles of the denser (^Le Stjge's irira of gravitation). Experi- 
ment shows a cubic foot of steam, alcoholic vapour, and ether 
vapour, will each fill a vase containing a cubic foot, and that the 
three together will occupy only a similar vase without chemically 
intermixing — the temperature of all being equal, and so main- 
taioed. In their liquid form, as water, spirit, and ether, the result 
is not obtained (doAe). Recent science generally afHrms the 
formation of water to be a chemical, but air a mechanical result 
What are we to understand, that electricity combines the hydrogen 
and oxygen of the water, l3ut that the oxygen and nitrogen arc 
united by pressure into particles of air, or that they merely lie to- 
gether as the steam, the alcoholic and ether vapours do in the 
vase ? ^ The components of air neutralize each other, and therefore 
must be supposed to form a compound or new substance. We 
cannot pick the nitrogenous particle from the air, nor that of the 
liTdrogen from the water, unless by art. The gases of water and 
air combine equally by their affinities ; if it were not so, how are 
the proportions of either formed ? — ^water in weight 8 to i, air in 
parts 23 to 77. Air may be called mxed^ and so it is pronounced 
Id be, but why the admixture is called mechanical is not dear^ 
were it so, the gases would be in strata unequalized as to quantity 
and quality. Oxygen acting alone would bring death as surely 
as would the nitrogen alone, the former from its vividness and 
the latter from its inertness of action. Crystallization may be a 
mechanical combination because it is formed by layers. The 
substance, air, is invisible, besides nitrogen and oxygen there may 

• ** The atmosphere is esjuentially composed of one volume of oxjp^en nntl four of 
note (nitrogen), and is at least constituted upon strictly chemical principles," and 
"my be oomldeiied to be w moch a chemical compound as water (Pfoat,iik» 
Bridgewaier TVeoHse, p. 100). 

' Substances may frequently be expressed in iiH.Hr modes, ns by the atom, the 
weight, and the volume (e.g.)t water by the atom, is one of oxygen to one of 
kjdiogen ; by weight, one of hydrogen to eight of oxygen ; by volume, two of 
lylrageB toone of oxjgen* TheMaemlDgdlflRBiMDces are reconciled by the statement 
Ihrten atom of oxyc^en is eight times m heavy w that of hydrogen* hat only hali 
Iha lixB {Draper's CAemitiry, p. l^U 
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be aquafortis (nitric acid), ammonia, sulphuretted hydrogen, 
carbonic acid, and other substances ; are all combinations of air, 
or do they only float in the atmosphere ? Dissimilar substances 
float in water ; they are not said to be component parts of water. 
To call air a mechanical arranp^ement does not subvert its nature 
any mojrc than if water was said to be a mechanical composition. 
In the sea water we have a something more than oxygen and 
hydrogen. Where are we to find a separate chemistry and 
mechanics for air and water when the elements of both can be 
presented in a liquid form ? Electrical force will disentangle 
oxygen from nitrogen and oxygen from hydrogen. 'Fhe dis- 
entangled oxygen of air combining with the hydrogen floating in 
the atmosphere falls as rain the oxygen is not consumed [Mackay^s 
Physiography)^ there is merely a change by affinities. The 
chemistry and mechanics of nature never consume or destroy, 
they only institute changes. 

All the components of the protoplasm are of air, or float in the 
air in its generic phase of atmosphere, and throui/h heat, bv the 
agency of the great cosmic might of vitality, are c<jngealed into 
substances. Mediately vital force is the great mech.mician and 
chemist of nature, the conservative power which makes all the 
sequences of natural facts possible. 

The germ theory of disease illustrates the hypothesis of the 
spontaneity of life, presenting a condition of things always 
awaiting vitalization* It appears equally unscientiAc to present 
the germs as active living substances as to present them as dead 
germs awaiting animation. We have the perplexed question 
of the rotifers over again.^ If we assume the spontaneity of 
life to be the fruition of the cause, we can then say that the 
vesicle to support life is always present, and when conditions are 
suitable the life becomes apparent or active. In the axioms 

1 ** The |)roperHM of water, with reginl to beat, make One vait watering engime 

of tlM- atmosphere" (U. 7'., Whewell, p. 95.) 

' So f ir wa« the idea ol rej<u«f-itntioti carried that Spallanxani in«iKted that mummies 
could be revivified, }et tt|i|>ear« to huve doubted. He Myg : '* An animal wbiclj 
revivm after death, and reviven aa often a* one will, i« a pbenomenon no unbeafd of 
that it appeara improbable and imradoxieal, it coniMMt* alt our ldea« of animal Ufe." 
'I"Jir«'*' f l-HM'-j fjf ariirnalctila, the Hotifcra, the Tanligrad/fS, and ^hi^itillul't , wew 
«up|K>i»ed to be irideittructible, be^wiuse in a dry Ktate they ap|)ear to lie ile;i<J, but 
revive by moitture; wiien they are really dry tbey never recover. I'ouchet proved 
tbii is hie experioienta on tlie Rotifera, Tinet on the Tardigradei, and Fennetler on 
the Angiiillul.-i;. Ehrenber^ and Diei«in? nullified the bypotheriii* of the mnrroc 
tioniittp. The former caid : " They ofil\ resuscitate ariiniairt which are not dfad." 
'iiM; rekutaiice ol the Rutiiera to cold m martellouis, "the lowejtt temperature we om 
ohtain in our laboratoriea does not aeem to have any elleet on them*' (L'Uttivera)^ 
Poucbet»Myit : ** I have removed them quickly from a freezing upparafmtand thrown 
fh^Tii irit/> a Ktove he.ifMd to \ Hf Fahr. Whf'U they etnercred, or» heme imnieraed in 
\«aler they were nwn to recover their animatioa and run about lull ol Ijfe" ^ib,) 
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*^enine vivum ex ovo** and ^^omne vivum ex vivo** we find the 
^nesis and continuance of life, the commencing fact b the 
continuing fact, the life from the egg and the egg from the life, 
exactly what Koch found when watching the Bacillus anthracite 
the cause of splenic fever. The creature burst and strings of 
spores were exposed as Dallinger and Drysdale found, who 
watched for a weary time other forms of the same species, the 
free-swimming spot, spHt up into germs or spores. These spores 
are the life-bearers, not the life, that arises from conditions. As 
the ova is fructified by the sperm in animal organizations, so the 
germs entering a wound find there the suitable condition or 
fructifying element inducing erysipelas. In small-pox the germ 
is in the lymph ; no one would say the lymph or the dried coagu- 
lated blood of the splenic disease were substances active with 
life, though the blood-dust kept by Koch for years produced the 
disease. Grove, of Wandsworth, first called attention to the germ 
theory of disease (1842). His treatise was a great advance on 
the ideas then held by the medical profession, and may be con- 
sidered to be the nucleus of its present development ; in principle 
there does not appear to be much advance. Lister's idea carried 
into practice has been found to be efficacious ; destroy the 
spore, or make the condition for its fructification impossible, 
and there would be no life (/. ^ , no disease*), is exactly what occurs 
in all the experiments by which it is attempted to show that there 
is no spontaneous life — in fact, exactly what Liebig did when he 
destroyed the torula cells (yeast) to disprove their fermenting 
power, and as others do when they boil their compounds. Heat 
will kill the bacteria, cold will numb them, but neither heat nor 
cold will kill the spores unless the operations are continuously 
repeated. Stop a man's breath and his life is soon extinct ; boil 
a lobster and it blushes in death \ deprive the germ of its sitro- 
genous compound, air, and the life cannot be; the natural 
condition is wanting. If the air be laden with life-vesides or 
germs chere can be no doubt life is spontaneous, and the sub- 
stances of the protoplasm form in the atmosphere so as to produce 
varied and different results. All of living nature inhale these 
germs, which in their new habitations find the conditions for 
their exhibition as a living thin^ or as contributing to the 
continuation of the living thing.^ Diseases may be communicated 
by inhalation as well as by contact. 

Burdon Sanderson, who passed the whole facts in review, comes to the con- 
clusion that the eonti^ghm vhmm"* exhst% in two distinct forms, ** the one 

' Bell says: "It is just to say that all animals consist of the same chemical 
fclemeiib" — -and perform their functions " by the same vital actions" (/^. T., p. 126). 
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Germ and Glandular Theories, 



fugitive and visible, as transparent rods, the other permanent and latent^"^ but 
imperceptible and not yet presented in the field oj the lens. Richardson, on the 
other hand, in what he calls *'the Glandular Theory," in effect says," The base 
of the poisonous matters of communicable disease I call septine, and it is the 
product of the secretions of the animal body, which contain and yield an 
organic product, as a gastric secretion, pepsine, a salivary secretion, ptyaline, 
and so on ; each of which has a different function although their bases have 
the same organic consfniction. Disea»>es are thus ot a glandular origin, and 
the poisons pr^^xluclnp; thcni modified forms ot one or otlur of the secretions. 
Each poison is spccitic and the parent of the same disease through endless 
time. The type of all being the snake virus, and as an example, he gives that 
of hospital fever, the poison of which, after evapontioii and pulverizatioii, 
strong^ resembles that of the snake. In the dry powdered state they are 
inert, but will, when kept for long periods, absorb water, when their activity is 
revived, but exce>sive tlilution will destroy their life-principle, as proved by 
Fordyce (vaccine lymph), as also will heat, oxidising, and other agents — but 
cold is a preservative. It is an error to suppose these poisons are prooagatod 
by germs, the multiplication occurring by changing the secretions and tne albu- 
minous substance of that with which the vims comes in contact, the change 
being catalytic. The mode of the introduction may be by swallowing, or by 
contact, and may enter the system as dust, fluid, or vapour. The diseases 
are *' di.stinctly the offsprings of living animals," i.e. they are parasitical, and 
can be communicated to other bodies. As a rule, the human body furnishes 
all the poisons that the human body suffers hom — that is to say, there is a 
progresuon of poisons from one body to another, and that ordinary secretions 
may change and l)e( otne poisrtnons without previous infection These illus* 
trations present the general principles of the theory of infectious diseases.' 

* A series of experiments on sewat^t? and ammonia appears more or less remotely 
to have a b«'ariiit^ on tfie i!;erm theory of disease. ScLliessini? and Muiit/, filled a 
long glaiiH tube with saiid and limestone heated to redneso. When cold a .stream of 
liquid sewage was run tbrouo^h it ; the percolation occupied eight days, for eight di^s 
after no nitrifaction took place, tfie ammonia In the liquid being merely that con- 
tained in the xewat^e. Alter eiglit days small (pinntities of nitre were found, 
gradually the quantity increased, at length no trace of ammonia existed in the fluid. 
The only explanation appears to be fermentation. The experiment was repeated by 
filling the tuhe with vapour of chloroform, and wbllstil was present no nitre waj( dis* 
COTerahle, ()fi its removal (after fifteen days) a month elapsed before nitrifaction 
began. The ex^iennients showed that the preitence of the vapour of carbolic acid ha» 
. a marked power of stopping the formation of nttrie acid, bnt the presence of 
bi-sulphide of eatbon and of chloroform stops the whole process. 

AVarrini^ton experimented on four vessels containing solution of cA/or/d^ of amniO' 
niian with a little acid phosphate of potassium. Two were sown with earth from a 
fairy ring (containing decaying fungi) ; one bottle containing the earth and one the 
eolation only were put Id Uie dark, the two others kept in the light. At the end of 
three months the bottle sown with the earth kept in the dark, contained an abun- 
dance of nitric acid, but no ammonia, the other three, ammonia but no trace of 
nitric acid. A small quantity from the seeded bottle wa« added to the two unseeded 
bottles, one of which was kept in the light, the other In the darit. In a month that 
only kept in the dark contained nitric acid. The whole process appears to be analo- 
gous to til at by vvhi( h the alcohol of wine is converted into acetic acid (wife Chewum 
Aews, Dec. 14, 1877). 

If the theory to which the experiments point be establtohed, it probably will have 
an important bearincf on the trf-rrn theory of disease. If the nitrogen, a n^;es8ity of 
•the germ, is not present as nitrogen, it is clear the germ is not formed, so there 
can be no potence ot life. It may also throw some light on the formation of the 
** atmospheric germs." The atmosphere containing all the ingredients pecewiaiyfor 
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The one system calls the introduced substance a germ, which 
multiplies by propagating itself and converts a healthy into a 
diseased state ; the other, by a virus introduced through the 
absorbents or it may be inbred, and by a catalytic process acts 
noxiously on the secretions. The former makes the germ lurcign 
to the body infected ; the latter is an animal product bred by 
an animal, and communicable, or bred by the body in which 
the disease occurs. It is difficult to discriminate between the 
two; that of Sanderson appears as a conditional spontaneity; that 
of Richardson as a poison acting on present living substance, or 
inbred by it. Practically the effect is the same j in the sequel 
both arc blood-poisoning. 

The germ theory of disease, with its imperceptible living or " at- 
mospheric " germs, is something like talking about the beginning of 
crcatit)!!.^ The beginning is always a beginning in the continuity 
of its fact, for a law once in being is always existing ; that which 
originated life on earth is in continuous action. There is no law for 
a particular purpose, it is one continual law conditioned to its purpose 
and as to that particular purpose unchanging. These conditions in 
infinite variation produce that chain of effects we term phenomena. 
We talk of eternity as if it were only a possibility. Eternity is 
always eternity, nor l>eginning nor end; the beginning was \j. 
eternity and eternity the totality ; the past, the present and that | 
to come, have but one aspect, being synchronous in action ; we ' 
cannot think of the present but it is the past and is the future. / 

the fomuition of the protopliumilc componnd. Asaumlng they are at fint partially 
compoanded nnd chemically amalgHmated through aflTinitiea on contact, innocuom 
&!* air, but paiiionous by Inibiliition in tlie blood, sfttiiig up an abnormal state inducing 
diseane — aowing the blood with poisonous matter in the same way as in the latter 
experiment Warrington sowed the ammoniacal solatlon. These experiments 
appear to confirm Richardson, and more su when we consider that the elements, by 
themselves, of tlie most important o( natural combination.^, may bt* said to be poi- 
ifODous, as singly, being unable to support life. In air — oxygen and nitrogen there 
ia too great an activity, corrected by a too great inertness. Water—- oxygen and 
hydrogen (a metallic oxide, Diimaf)-»neither lile supporters, and Salt, chlorine and 
sodium, both poisons in their pure statr. Yet thes** inort?anic substances in com- 
bination are lile-bearers and neceiuities of nature. Probably, ihi» is the state of the 
floating germn which indoee disease — ^germs differ as modi as animal tissues diflbr. 
Taking tlit? isomeric compounds as examples, the animal and human tissues, howeter 
apparently liltMitical in form and in tlieir microscopic appearance, by a particular com- 
bination of the particles widely diti'er in results (the biuod-corpuscules of some ani- 
mals differ widely from others). Assuming vitality ns the principle of nature, the 
fariatioiis in animation in the Ihrst instance are probably due to particular chemical 
amalgamntioiH, and the life once established is perpetuated by multiplication, diffe- 
rentiated by additions imbibed from the environments, and again differentiated by a 
new admixture of the particles composing the organism ; hence as are conditions so 
nay the germ be Innoxioos or noxions. 

* " The short pro^i^rc.ssive changes from the lowest to the highest state of exist- 
ence of organization and ei\joyment point to a beginning.'' (beil, BiitL Treai^p. 
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Finite and Infinite Conception. 



In dme there can be no beginning or end, it is eternity. The 
practical application of time is a finite distinction } there is the past, 
the present, and the to come, but in infinitude all is a continuing 
present. We talk of space and the centre of the universe as 
though all intelligence were concentrated in earth, and the ideas 
•man conceives were the rule of the universe. Such fyiiteness of 
<<:onception led to the assumption that the world comprised the 
universe and that the sun swung in the firmament but as its atten- 
dant. The sun of science, the regenerator, almost creator^ is but 
an attendant mote in the throng of suns which pulsate in space. 
Man standing in his place on the earth, had he a microscopic 
vision would lind himself on the apex of a hill, with declina- 
tions on every side. If he were removed to the most distant star 
art discloses, he would still be in the centre of the universe, 
around and beyond he would have the same vision of astral 
systems, and if then removed to the remotest of them, he would 
have a similar horizon, bounded only by shining suns and whirring 
worlds. We talk of space and pursue the idea until we come to 
the ridiculous conception of a thing bounded by itself. What is 
space ? a finite idea, a way mark of limitation.^ The same 
character of limitation occurs when we attempt a conception of 
the Creator. Is it because we cannot conceive a space unlimited, 
.and a Creator unshackled and of boundless power that it is to 
be said intelligence is the mere vibrations of material particles, 
not those of a glorious sun, or of an ethereal world, but those of 
a diminutive speck, a particle of creation ? Is it because the 
illimitable and the infinite is incomprehensible to the finite, that 
we are to bound the boundless and make the Creator, or cause an 
emanation from created and moulded substance ? — Omnipotbnt 
INTELLIGBNCE the Tiiode of the thing ! — The law of the substance 
is the antecedent of the substance, but in the beyond we have 
in the antecedent of the law, the power by which it was evolved. 
We are amazed at the science which brings the stars within our 
reach, and speaks confidently of the substance of suns. What is 
this wondrous science but the link chain of the infinitessimal f 
We know the method, but we do not know the fact of the 
method. Tlie sum of knowledge, even could all the finite be 
. .mastered, compared with that beyond, is like the dancing mote 
-which reflects the point of light striking it, — only brilliant by a 
borrowed influence. Our powers are finite, we think the finite ; 

human intelligence shines so mere a speck amid the abyss of 
4he unknown and the unfathomable.^' We may gather shells on 

^ > Niii^eU bas the same idea«*tbe text was written before Nii^U*8 address woii 
\ ^delivered. 
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the ever recurring shore of the vast ocean of eternity, and wher» 
some glitter more brightly than others, the aspiring, in their 
assumption, may say with Nageli, " we know and we shall know/'' 
but the thoughtful, in the sadness of disappointment, with Dtt 
Bois Reymond will confess : " ignordfuus igtiorah 'imus,** 

Things are only equal to themselves and relative to all else. 
A pound of water produces a pound of steam — the force expressed 
by raised temperature. The heat imponderable in the vapour, 
is external to the substance on which it acts, the motion beino; 
not of the fluid. If heat be only vibration, or wave motion,, 
whence the power that caused the vibration The steam in ai 
receiver reverts back to water — its expansive power apparently 
exhausted ; repeat the process and we have the same result, a< 
bristling energy ; unconfined it passes into the air, an imponderable 
vapour, and its elements combine in other affinities. 

The ponderosity of steam is expressed, because of its elemental 
form, as it is possible to make a sum of its particles. Heat alters 
the relation of the particles ; experience alone teaches us, whereby 
we know steam will revert to water. Surely we cannot say the quality 
which caused this change, the quantity of which can be measured, 
although imponderable, is a vibration ; if a vibration, of what? 
if of the water, it is due to the excitation ; then due to a something, 
although weightless, yet impulsive as a force. Weight is but 

1 ** The heal and lii^lil of the sun (arconlintr to nstronomers) lio not reside in it» 
mass but in tb^ conting vrhich lies on iXa surfuce. it »uch u coating were fixed 
tbeie by the force of iinivenal fj^vitution, bow coald we aToid bavingr a similar 
coating on the surface of the earth and all the other globes of the system ? If light 
consists in the vibrations of an ether, wliy has the sun alone the power of exciting, 
8ucb vibrations ? It the light be the emiDsion of material purticles why does the sun 
alone emit such particles? Similar qnestions may be asked In regard to heat what- 
ever the theory we adopt on the subject*' ( Whewell, B. T., 17 1 .) He commenoe» 
by saying, " S^o one probably will contend that the materials of our system are 
necessarily luminous or hot." Science points to the fact that all the orbs are self- 
luminous, and that all uritral and planetary bodies are magnets. This established, 
tbe theory of the direct transmission of heni as heat from the son to the other orb» 
composing bis system is untenable, the rule of the inverse square interposes. The 
action induced is that of a force, magnetic lor instance, which by its correbition 
becomes heat. We can then understand the bond ot unity which connects orb withr 
orby not merely those of the phwetary system, Imt all the orbs which throng in 
space. No heat hypothesis as heat would aflbrd the universality of action ; by the 
correlation of forces atone can any reasonable theory be suggested. AVe then have 
beat as a principle, conditioned as tu facts, transfusing and transforming. Now, one- 
eonditton representing the principle, now another. Beat as a vibration aoooants for 
but little, heat as a principle accounts fur all the forces. If heat (tbe principle 
iHfing denied) be adduced as the solar fact, why when on the top of a mountain. 
Dearer tbe sun, is the temperature reduced \ Newton's first letter to lienUey was. 
hMlneed by the vagueness of the beat hypothesis. Had the hearings of magnetic 
■etion in bis time been undentood^ we should probably have had a different 
hypothesis to that which is now assnmed as the basis of astral and planetaiy 
motions. 
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Vibrations and Correlations, 



die exprcMion of a force^ the gravitating power, and if gravita- 
tion {^ide note i, p. 46) be corrdated with the other forces thm 
heat has weight in its expression as gravity* All the forces in 
the view of science are vibrations, but if correlated with gravity, 
force becomes the expression of weight. There is no distinction 
in effect between the pressure of bulk (as a grain, a cwt«, or a 
ton) and the pressure induced by the action of force, as for instance 
the hydraulic press. The forces can be tested by the weigh beam ; 
because not objective substances, is it to be said that they are but 
the vibrations in the substance which shows their presence as 
effects ? Weight, like other terms of the finite, is but a relative 
expression. If gravitation be correlated with the other forces the 
difficulty, whether heat be a bubstance or a vibration, vanishes. 
Weight then becomes the expression oi a principle : Force Timpul- 
sion and weight). If heat has the power to change the relations of 
substances, it has quality, and if the quality be measurable it has 
quantity, and, more, it has objectivitv. All combustion is due to 
heat ; if heat be only a vibration why does it consume the sub- 
stance in which it acts ? If alone the " vu viva *' of the mass, why 
docs it waste and destroy it ? and why in the same substance is it 
unequal in action ? We know and judge only by efiects. What- 
ever our assumptions, infinitesimals, the working units of nature 
alone are disclosed ; with them science is familiar and great its 
insight, a wondrous chain of effects is disclosed resulting and in- 
terdependent. By minimums we judge. We talk learnedly of 
germs, particles, atoms, and molecules, but when a complex phe- 
nomenon arises, in the maximum result we confuse our minimtms^ 
the initiation and its accompanying stages are lost sight of. 

When by a possibility the mitiatory fact is discerned, we find 
the perfect adaptation of a means to an end. When the perfected 
organism, Man, is in discussion, motion, a casual and subsidiaiy 
£ict, is substituted for life and intellect. We can have no 
motion without heat \ on the other hand it can be said, we have 
no heat without motion. Which is the antecedent? The 
white light is split by the prism into coloured spectra— that 
is, the colours comprised in the white light are disentang^ 
by the refractive powers of the prism. Yet it could be as 
consistently said that the constituent cobun of the white Hght 
are the creations of the prism, as that heat (as a principle) is the 
effixt of motion. If by a possibility heat could be removed from 
the universe all things would collapse ; with life and conscious- 
ness {>erception wouM be annihibted, there would be a resolution 
into the primordial cause ; dissipated it could not be, because as 
was its commencement so is its continuance. 
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In every fact wc find intelligent arrangement ; that which 
arranges cannot be the condition, or the mode of the thing arranged, 
— hence intelligence cannot have arisen from that which it formed 
and moulded. Finite intellifrencc and infinite intellis-ence have 
the same fundamental root, the difference being degree and quality. 
The first, the relative feet ; the latter, the agglomerated whole, 
comprising in itself both quantity and quality, in it there can be 
no parts ; each part is the whole and the whole is present in every 
part, thus we can say intelligence is eternal, the beginning and 
the end (the for ever present) its unity. The beginning is always 
beginning, at least such must be the reasoning of a finite intelli- 
gence which can only comprehend that it can perceive or conceive. 
No conception can present a beginning which is always existing, 
and continuing, as a tangible fact, and no. individualization of 
thought can present an end as a demonstrable fact. We see 
change and only change, an eternal circle of things beginning in 
its end and ending in its beginning. The condensation of evapo- 
rations collected in the atmosphere fails to the earth as rain, this 
forms springs and brooks, springs and brooks rivers, rivers seas ; 
the evaporation of the seas again possesses the atmosphere, and we 
have the same round of effects ; this is the law of all phenomena, 
we have the gas, the liquid, the solid : reversed, the solid, the 
liquid, the gas, conditioned as ^ts, the mechanics, chemistry, and 
physics of intelligence. A thousand years ago, John of Erigena 
said, and thousands of years before him the Druids had said, in 
their synopsis of the old world science, ^ In intelligence all Being 
tmmenced and into intelligence all Being will return" Thus eter- 
nity is Intelligence and Intelligence Eternity. If then Intelli- 
gtnce be the eternal fact of air things. Intelligence, whatever 
may be its particled presentment, is individualized in man ; being 
eternal, it must be immortal, because in itself it has all quality 
and quantity and is not subjected to change. Thus we go the 
round of the mill horse, we argue in a circle. A vicious circle 
logicians call it, but any way it is the fact of nature. 

All ideas of beginnings and endings are finite ideas, and in the 
Infinite alone can find their solution. We conceive of the unseen 
world as a possible or a probable, and so it remains the unknown, 
an " open secret." If the significance of spiritual facts are 
ignored in this life there can be no explanation.^ The eternal 
fact of phenomena is intelligence, all springing from it must 
inherit its qualities or be in unison with it : hence we are sur- 

' As well tt symmetrical tii^ure niigbt be sought lor in a lens of an unequal i!urface 
•i to ex^^ct from fdenoe a solution of the principles of the inner nature of man. 

The wise man ttGoe|its details, invMtlgates, balances evidences, and then decides. 
Tbe fool decides.'* 
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rounded by P^crnity, Immensity, Continuity ; that which wc per- 
ceive bei>i[: but effects resulting from changes. If in the unknowi> 
there be existence, it is an existence in intelli^rence ; Synthesis 
will there take the place of analvhis, and in. the piiiiciple will be 
discovi;red all it LOffiprrhrrirh . 

All parts of an or[!;anism are relative Xa the whole, and by 
evolution are developed from pre-exist in^r j)arts.' Here we meet 
the recujK-rative ener;j^y which repairs its waste. A machine is 
t(»inj)osed ()\ unrelated parts, not rjne part proceeditif^ frorn the 
other ; when * j)eeially adapted they become related units, havinir 
no recuj)erutirij'' t nergy ; wastr irjip/in their rlfit ruction. 'I he 
action of the machine is siil^ordi/iated to the movin'^ power. 
Organisms are sympathetically co-ordinated, 'f 'hus, undue action 
in one part produces its efl'cct aw different or;Mns, as the action 
of a secreting cell in the liver re-acts on the brain. An undue 
action of the brain will check the secretion of a gland, or relax 
the sphincters of the bladder. A variation, however slight, in the 
composition or structure of the parts, will frustrate the organic 
activity, or spend its energies in a new direction. 

To state the problem of the evolution of life truly, we go hack 
to the monad or protamoeba, the living jell^ speck, nourished by 
absorption and multiplied by fission, germmation, or spores ex- 
hibiting the merest faculties of vitality, nutrition and multipH« 
cation ^ life could not be the outcome of these faculties, because 
before they could act the life must have been instituted,^ and this 
rule must hold in all animate forms* The initiating fact must 
be the preceding &ct; hence it follows that the functions in their 
endless display, consciously or unconsciously performed, are the 
facts of the motor-vitality. If the life ceases the function ceases^ 
but if a function ceases tne life may exist, as in the severance of a 
nerve. When the life-energy increases muscular action, there is 
no alteration in principle ^ the vehicles of conduction work with 
Increased eiFect, but there is no creation of the movine principles. 
Give to the water channel a greater capacity and we have a 
broader sheet and an increased power, but no logic can prove the 
channel created the function of the water. Organ can only 
mean the vehicle by which a function is displayed ; the lowest 
rhizop(jds are baid to exhibit the life without orgarnzation, yet 
they display function, atjd function implies organization. It is 

' "The ijntem of iiriirrinl lifull*?* 1h nimplf) nnd iinivr^n!, notwilhn(nn(iin{/: fh*» 
nmazing divemit) oi hrtnn, {ii) not only embrace* all living crealurei " and " Un* 
been conUniMfd from period* .... before tbe lant revoloUon of the eartb'# 
ettrfiice bad been •eeonplbilied." (B«ll, Bridg. Treat. ^ p. 223.) 

- " Nerve* cnn |M*rform no fiinrf ioni iiuNmi aupplied with HUkkI, nil qanlitieii of 
life being Mtpported Uiroogb tbe circulaUng blood.^' (Bell, Uridg. Treat*, p. ISd.) 
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to subtleties we owe the assumptions of automatic action for 
animals and man.^ 

The whole stress of the argument is present or absent eonscimsness. 
The argument pro makes the normal the abnormal fact of life. Any 
derangement of a function excites consciousness* Carpenter saying 

the ego determines to do a certain action, and commands the 
automaton to do it" {vide note 2, p. 5), is exactly what Amberley 
suggests— that the soul is without the machine (body), and 
instructs the machine what to do. Huxle3r's sensible automaton^ 
which excited so many remarks, is absolute wisdom compared 
with such deductions. It is possible to know the method of a 
natural fact without knowing the true or primordial initiation of 

* All internal motions of animal bodies, as digestion, production of secre- 
tions, repair of injuries, or increase of growth, occur without consciousness, 
in sleep, in waking hours, and in the foetus, as in the infant after nativity, 
and depend upon irritative fluids. So actions of men and animals, which seem 
neither to be directed by appetite, nor taught by experience, nor deducted from 
obserration, have been referred to instinct, and have been explained to be a 
di*vme someMig, and the animal has been thought little better than a macAitte, 
The irksomeness attending a continued attitude of the body, changes from 
heat, cold or hunger, &c., excite to general locomotion. Sensations and desires 
are as much a part of the system as bones and ?nuscles are another part, hence 
are natural or connate y but neither can be termed instinctiue^ as that refers only 
to the actiom of animals. 

Sensations and actions are experienced before nativity, as cold, warmth, 
agitation, rest, the stniggles of the limbs, &c. The actions of young animals 
have been acquired like those attended with consciousness, by the repeated 
efforts of our muscles under the conduct of our sensations and desires. The chick 
in the egg moves its feet and legs, moving in the liquid surrounding it, shuts 
and opens its mouth ; puppies before the membrane surrounding them is 
broken move, put out their tongues and open their mouths j calves Tick them* 
selves and swallow their hairs \ towards the end of gestation the foetuses of 
all animals drink part of the liquid in which they swim. The white of the 
egg is found in the mouth and gizzard of the chick, and the liquor amnii in 
the mouth and stomach of the human fc^tus. The motions in the foetus are 
such as by which they can best change their attitude. The growth of parts 
lint wanted to procure subsistence are farthest advanced before nativity. The 
colt and lamb are more perfect than the puppy or rabbit. The chick of the 
pheasant and partridge nave more perfect plumage, more perfect eyes, and 
greater aptitudes for walking than the callow nestlings of the dove or wren. It 
is only necessary to show the first their food and teach them to pick whilst the 
latter for dm obtrude a gaping^ mouth. The foetus learns to swallow before 
nativity. The inspiration of air is different fix>m swallowing and arises from 
a suffocating sensation, which sets in motion the breast, rihs and diaphragm, 
and thus respiration is discovered and continued. So creatures suck from the 
teaching in the foetus. Galen took a brisk embr^on from a goat without its 
being able to see its dam, and put it in a room, where were vessels filled with 
wine, honey, oil, milk, &c., ftiut and gmin. It got on its feet and walked^ 
shook itself, scratched its side with one of its feet, smelt all the* things in the 
room, and then drank the milk {^ootmma^ vol. p. 187- 194.) 

7 
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Ae motive power. We know life and mind exist, but we do not 
know ihi how of their existence I and therefore it seems nuh to 
.insist upon a definite formula in respect of them. 

If organism be the multiplication of a pardcubr germ from 
fHiich ul forms of life by successive gradations have arisen, it is 
.probable this germ was not localised, but that in aU portions 
^ the earth it existed in its inherent principle and became 
•clothed with life as conditions were assimilated to its uses. It is 
idle to talk of one germ or of a number— -the first presentment 
•of the phenomenon of life was that of a continuing principle : 
in earth, in air, throughout our world, the materials of the 
protoplasm arc present, and wherever they are presented as an 
albuminous compound, the vital energy, all conditions being 
•satisfied, is present. Nature makes no leaps. ^ All the conditions 
of the law being in active relation these relations may continue 
through long lapses of time ; but the law may^ in its particular 
action, have exhausted its energy, or new conditions may have 
arisen enforcing modifications, or it may be the energy was accu- 
mulative and the time came when new developments arose, 
having application not only to a change of external form but to 
internal conditions. When the internal condition is modified a 
change in form becomes imperative. The undue development of 
or the suppression of an organ would modify the whole structure* 
Huxley has most ably traced the modification of the lizard form 
tmtil it becomes the bird, and with the aid of Marsh's discoveries in 
America the genealogy of the horse from its five-toed ancestors * 
The theory of evolution appears to piesent this law. If the 
modifications are self-supporting they are perpetuated, otherwise 
they die out. Nature selects with greater emphasis than all 
modes of art. In the vast periods of geological time there is 
room for all the variations we find, development being the fitting- 
ness of the hict to the environments.* 

' What I contend for is tbe Decettslty of certain relations being estabUdled 
between tbe planet and the frame*) of all which inhabit it; l>etweeo the gntat mnm 
4UMI tbe pbjritical propertieg of evenr part} tbat in tbe mechanical conatniction of 
4UiIiimIi, m ia tMlr endowmeoti of Ute» tbty tre eiwited Id relatioD to tbe wbole 
planned togeUMraiid fatbioofld by one mind.'' (Bell, Brulg. Treai., p. 8.) 

2 There are rar« inatances of a horse having digital extremitiet. Suetonius sayg 
tbere watt nucb a borie in Cesar's itables, another was in position of Leo X. 
O. St. Hflafre tayi be bad Men a bone witb tbree toet on tbe fore-foot and four on 
bind foot. Sucb an animal wis lately eshlbitod both in London and NownuilreL 
<Bell, Bridg. Trraf., p. 01.) 

* ** Tbe magnitude of tbe earth determines the strength uf our bones and the 
power of our muscles ; so most tbe depth of tbe atmosphere determine tbe condi- 
tions of our fluids and tbe resistance of onr Mood vessels; tbe eomoMNi act ol 
breathing, transpiration from tbe wurfacei, must bear rcbition to the weight, moistare^ 
and temperature uf tbe medium which Hiuround.s uh," ''uur body in fornod wiUin 
just correspondence to these external influences.'' (Belli B, T,, p. 7.j 
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When it is contended that function is not exhibited until the 
Structure is formed it seems to be confounding cause and effect. 
Function (vitality) collects the products for the formation of the 
structure, and infusing into the product its own energy becomes 
thereby its function. If use enlarges a structure, the enlarge- 
ment, i.e. the growth, is due to the interfused function, that under- 
lying energy, which not only reforms, but occupies ; thus 
muscular enlargement is due to function, and the power of 
function appears to be increased because there is more room for 
the display of its energy. H. Spencer says function preceded 
structure. Rhizopods exhibit life without organization (Huxley).^ 
Lewes retorts, life cannot be presented without a living body, and 
every living body must have structure of some sort, some special 
configuration of the parts. This is all very true ; but how came 
this "structure'* — this ^Miving body"— this "special configura- 
tion?" If we cannot say the organizations were self-instituted^ 
then the formative function must have preceded them. It is the 
feeblest and, apparently, the most insignificant life orsanizattons 
which are the true structural units % functionally formed orgiuiiza- 
tions displaying functions, crowding in myriads of millions-— 
irfierever animation exists thev are, (cella), and to ^o further, the 
objective inorganic is due to tnem {ntpra^ p. i8) ; thus they become 
the porteurs of the material — the masons of the earth. Their 
<Mrganization is their life, or they could not have displayed their 
luncticms, which are assimilating and aggregating. It is possible 
to say that function and organization in objective phenomena are 
synchronous in action $ but this can only be said where the 
piecedent function was transfused into the motion of the oraanism. 

The protoplasm is common to animals and phuits.' So dose 

' Bell called the consciouiiness of muscular exertion the sixth sense." It wai 
this idea which led bhn to the investigation of the nerves {vide ieciuret) , 

* [Vegetable, as well as animal fibres, are excited into a variety of modons by 
irritation. Tbe sensitive plant and mimosa are examples. The Dronaa mm- 

dpula, its leaves are armed with spines nt the outer edge and spread around the 
stem, on the contact of an insect the leaf shuts like a steel trap. The various 
secretions, g^m, resins, &c., seem brought about in the same manner as in the 
animal glands. The moiiture is converted into sap, whilst the power of 
absorption in the roots and barks of vegetables is excited into action by fluids 
applied to their mouths like the lacteals and lymphatics of animals. Plants 
may be considered as less perfect animals. The tree is a congeries of living 
buds resembling coralline, congeries of animals. Each bud has its leaves and 
petals for lunes, and produces its viviparous or oviparous offspring in buds 
or seeds { the mid roots, interwoven witn the roots ot its other buds, form the 
bark $ the only living part of die stem annually renewed is superinduced on 
the former bark and forms concentric rings. A new tree is produced by a 
branch, whence it would appear that the buds of deciduous trees are so many 
annual plants, and the bark a contexture of the caudexes of each bud. The irri- 
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is the resemblance in the diverging conditions, that diatoms were 
oooe regarded as animals ; ^ the spores of some algae are first free 
swimmers and appear to be creatures, but they colject in groups in 
the same way as inanimate substances. In infusorial life such 
instances occur and baffle the most accomplished microscopists. 
Hydrocarbons abound in plants, and are rarely found in animals. 
We have similarity in origin, but absolute diversity in development, 
yet the same law finds its repetition in animal and plant, as though 
the type and antitype were presented. It is probable particular 
environments determined the departures, and the divergences were 
perpetuated. Without phosphate of lime there were no bone, vet 
phosphates abound in plants i animals alone have bone, because 

tability of plants like animals is liable to increase and decrease by habit. The 
stamens and pisdls show marks of sentibility, approaching each odier at the 
season of impregnation ; many close their peuds and calyxes during the cold 
part of the day, and in darkness. This cannot be ascribed to irritation. The 

approach of tne anthers to the stigma must be ascribed to love, hence to sen- 
sation. They also possess some degree of voluntary power as in their sleep (a 
temporary abolition of voluntary power), and in the circular movements of the 
tendrils in the efRnt to turn the leaTes or flowers to the light. The associa- 
tions ot (ibroiis motions are the same in phmts as in animals. In the sensitiYe 
plant one dirisioo irritated into contractiony the neighbouring ones contract 
also. It is the same with the sptgenesia. A sensitive plant leaf, slit bv scissors, 
after a few seconds seemed sensible of the injur)-, the whole branch collapsed 
as far as the principal stem. The sap vessels in early spring, before the leaves 
expand, are analogous to the placental vessels of the ibetus $ the leaves of land 
plants^ to ItmgSf c? water plants, to gills. Other sjrstems of vessels resemble the 
*vena portanuty or aorta of fish. Their digestive power is the same, convertinf^ 
fluids into sugar ; their seeds resemble eggs, their buds and bulbs, viviparous 
offsprings. Their anthers and stigmas are real animals, attached indeed to the 
parent like polypi^ but capable of spontaneous motion — affected by love and 
nave powers ot reproduction. The male flowers <^ the valisnaria approach 
nearer apparent anmiality, they detach themsdves from the parent plant and 
float on the surface of the w ater to the female. Other plants discharge the 
fecundating farina, which the air carries to the stigma of the female flowers— 
" Can this be effected by any specific attraction ?" E. Darvs'in asks ; ** have 
vegetables ideas of external things ? do thev possess organs of sense ?" It is 
shown, some, as the mimosa, dronaea, the drosera, and the • stamens of others, 
as the berberis and syngencsia, are sensible to mechanical ooDtact» tjt, have a 
sense of touchy and a common sensorium, by means of which their muscles are 
excited into action. How do the antlicrs and stigmas know others exist in 
their vicinity ? He asks, Is this mechanical attraction or love ?" The latter 
has the strongest analogy — for reproduction is the consequence. They have 
also sense of smell, and may possess a faculty of perceiving as well as produc- 
ing odours and, a discrimmatory power to distinguish the variations of tempera, 
ture, of moisture, of light, and of touch. He finally concludes — ** they possess 
ideas of many properties of the external world and of their own existeiice** 
{Zoonomiaf vol. i, yiJe article, " Vegetable Animation,^ p. 1 35).] 
k 1 From the age of Aristotle to that of Liunaeus, it may be i>aid no lyilamattG 
^liBsification of anfanals was attempted or at least adopted. 

T 
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die absorbents are so constituted as to assimilate the substance. 
Say what we mav, we must go behind the organism and deduce 
its constituents from the inorganic ; we then have a filiation of 
affinities. This sounds like materialism. It is one thine to say 
that an elemental compound is ^^the physical basis of'lire^*' but 
quite another to say it forms the platform whereon life is exhi- 
bited. Life is the tict and not the incident, thus the organism is 
the casual. 

Tyndall at Manchester said, Everywhere throughout our 
planet we notice the tendency of the ultimate particles of matter 
to run into symmetric forms^ ' and that the very molecules seem 
instinct with a desire for union and growth ' — molecules being 
imaginative symbols ; imagination may run into imagination and 
associate as an idea, but we do not get beyond ^ scientific imagina- 
tion.' ' Ultimate particles of matter/ as science knows them, are 
gaseous ; do these gases run into 'symmetric forms' and become 
objects of perception ? The method of nature is the inherent capacity 
to mould and unfold ; the cause of the method, the antecedent 
principle which impulsed it. If there be the implication of a 
cause, however indefinite, we are not far from that idealization of 
the mind termed Deity. It is not because the cause is ' un- 
fathomable ' that, as Spencer says, it is ' unthinkable,' or that it 
"implies the establishment of a relation in thought between some- 
thing and nothing'" {Prin. Bio.^vol. i., p. 336). In the material 
view this may imply a logical dilemma, but a logical dilemma 
does not make a truth an untruth, it merely displays a wanting 
power of exposition.^ Where, in natural facts, are we not in- 
volved in this dilemma ? The coalition of two gases in forming 
water is an unfathomable fact, by Spencer's logic, therefore, " un- 
thinkable." We have the method of the &ct, but of the cause of 
the coalition we know nothing. Spencer confidently asserts 
{First PrincipUs)^ " Matter and motion, as we know them, are 
differently-conditioned manifestations of force," and yet this force 

must for ever remain unknown," so, unthinkable. When he 
talks of ^^the ultimate of ultimates»" what have we but the primal 
cause M 

There is no distinction between the organic and inorganic in 

' Huxley says, Logical consequences are the scarecrows of fools and the 

beacons of wise men*' (/or/. Re'v.., Nov. 1874). 

' In speaking of the development of a plant or animal trom its embryo, 
Huxley says, *' The plastic matter undergoes changes so rapid and yet so 
steady and purtoselike in their succession, that one can only compare them to 
those opented upon by a skilled modeller upon a fonnless lump of day** 
(L. p. a6o}. 
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oomtitution, and if the scientific idea is accepted, then nerve-^ 
action is but an imdubtory thrill from the centre to the surface^ 
The same undulating fact we find in the inorganic, interlaced as 
it is with electrical conductors, every shock causing its energy ta 
be felt as far as the conducting apparatus extends. If it be 
assumed the organic undulations are of the protoplasai, we fidl 
back on the shaking jelly. The distinction, so far as we know». 
between nervous undulation and electrical vibration is» that the 
one occurs in a sensitive body and is inbred by itself, the other in 
lifeless forms, gathering their powers from the great outnde- 
leservoir of nature. 

Lewes tells us ^ it is sufficiently acknowledged among scientific 
teachers that every problem of mind is necessarily a problem oT 
life." It is enough that mind is never manifested, except in 
living organisms, to nuke us seek in an analysis of oreuiic 
phenomena for the material conditions of every mental nict.*' 
^ Mental phenomena • • • • can only be the objective phenomena of 
vital organisms." ^ The protoplasm is an orgasm because it 
feeds and reproduces itself.'* 

We arc to seek mind in an analysis of organic compounds— 
what is to direct our search ? even life escapes the vigilance of 
the searchers — may not the organism, the mind, and the life, be 
as distinct as alcohol and a vessel containing it. Throw forth the 
spirit, the vessel remains, and the spirit is a continuing quantity. 
When life and mind pass from the organism we have the 
analogous facts. Before " the material conditions of every mental 
fact*' are found, it appears quite needful to prove that mind has its 
origin from matter, as it is quite possible for a thing to be in a 
thing, yet not of the thing, may act with it, and apparently form 
a part of it, yet be utterly and entirely distinct in composition, 
as colour in substance \ as in the illustration, we might just as 
well seek in the vessel for the phenomenon of the alcohol. Na 
knowledge of structure or function ever disclosed the principle, 
life, and no analysis of life ever disclosed the principle, mind. Wc 
know life and mind exist because we are conscious of them as 
effects occurring in organic forms. It seems an outrage on all 
leasoned analysis to say because the life is connected with the 
organism and mind with the life, that in the compounds com- 
posing the organism we are to seek their bases (roots). The life is 
that by which the organism exists, and the mind that by which its- 
motions are directed.^ There can be no questions of morphology 

* The " perfection of the nenrous 8}*stein U that each nenre is made sunceptihte to 
ltd peculiar impre^^sioos only." " The nerve of vision i« an inaeoaibltf to toudiu 
the nerre of touch is to light." (Bell, BriUg. Treat,, p. 153.) 

s Tte bud supplentBte tto latelbet and praMti yMpraoT of «hat|itBdpl0 af 
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or phjfsiologjr here, for we have nothing to do with structure or 
the fimifiottion of vessels, &c« Heat is denied to be a principle, 
and presented as a material vibration;^ life and mind derived 
from matter and consciousness shivered into states ! The only 
changeless phenomena we know and of v^ich we can speak win 
sbsolute certainty are, Life and Heat, Consciousness and Intdli^ 
genoe. The two first are necessary for the existence of [Aeno- 
mena, the two latter as their interpreters. 

We may learnedly talk of germs and tissues and interlacing 
forces, but we are never rid of the fact that when the life flies 
the organism ceases to be. Whatever may be the assumptions of 
the vital ist, they are insignificant when compared with those of 
the materialist. It is patent that the vital fact survives in the 
germ, whilst the organism is dissolved into elemental gases, again 
to be rehabilitated, again to become vehicles for an ensuing life. 

Because the organism is sustained by nutrition, does it follow 
that the nutriment creates the life ? it repairs the waste when the 
assimilated parts worn and exhausted are exuded ; waste to the 
particular organism, but not waste in the grand economy of 
nature. Organisms have affinities for soda, potash, lime, magnesia,. 
&c. ; in the serum of the blood is phosphate of soda, in the nerve, 
phosphate of potash^ in the muscle, phosphate of magnesia, in the 
bone, phosphate of lime, &c. In the organic arrangement there 
is chemistry in a minute and effective form j it is all orderly 
arrangement ; there are no " wrenchings the substances are 
assimilated, and through the absorbents the various parts of the 
structure are nourished % each adapts that fitted for its purposes. 
tht seUciive power is of vital action ; the chemistry and mechanics 
of nature may be imitated by art. Vaucanson's duck was said to> 
digest its feod*^ Our greatest feet of simulation is Edison's- 

lAiptatioo which w prominently presents the fittingness of purpose in animali 
m mam y (tide Ball, BHd, Treat., c iii). The division of the Angers combines 

notion vritb sent»e of touch, and adapts (see p. 6) the hand to grasp, to feel, and 
compare (i7»iW., 107). On the perfect mobility of the thumb depends tlie power ai 
the ikuman band (the monkey has no ^fiesw iongus of the thumb. 

The whole facts of the animal syatani ue so polwtljr coDBMttd that even the 
frigmeot of a bone, be it of the jinv or spine or an extremity, tells its tale (Cuvier). 

* By the undulator theory many properties are explained ; there may be other 
eipla nations when the subject U mure intimately probed. The consequence of the 
tmoKf Is— the Inniiiiferoiui ether hae no local motion, and prodnoea leinetleii anA 
idhldon by the operation of its elasticity alone. Its tenuity must be extreme, 
vhibt its tension must be very great. The vibrations will be transverse (like the 
pail of the muscles) i from this transverse character the laws of polarization follow* 
anwef the appearaiiofla, ioeh at the fringes of •hwlowa, woaU ocenr wheUMr 
fta vibrations were transTerse or not (vide B, Whewell, p. 134, et sef ). 

" Hoodin says, *' One of its wings being injured, it was sent to roe to repair 
•ad * Um digestion' proved to be ' a real amanL* A vase containing seed steeped 
iavater WW placed befoie the bild. The motion of Uie hm in dabbUng, cniiheA. 
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phonograph, for there is voice and memory — a memory and an 
utterance which will endure as long as the tin foil on which the 
sounds are magnetically impressed. In the microphone we have 
a magnifier of sounds.^ 

Ilie ibod aod facilitated its introduction into a pipe placed beneath the lower bill* 

The water and seed thus swallowed fell into n box under the bird's stomach." The 
digestion was managed thus, ** bread crumb^i coloured green were expelled by a forc- 
ing pump and carefully caught on a silver salver as the result ut' artiUciai digestioa*' 
{Memoir Robert Howiin, vol. i, p. 174). 

^ [The problem of the conduction of sound has for a long time engiiged the 
attention of the scientific. Hooke (1667) conveyed, by the aid of an extended 
wire, sounds to a distance ; and a whisper could be heard a tiiriongoff, although 
the wire was bent in many angles. Whcatstone (fitty ycar^ ago) showed ue 
sounds of a musical box, many feet away, could be repeated by means of a 
deal lath, one end testing on tbe box, the other end in tbe room of exhibition^ 
having on its top a sounding box. The same experiment was repeated hy 
Faraday at the Royal Institution. Henry and others, in America, improved 
Wheatstone's idea. In one experiment two pianos were placed in houses on 
the opposite sides ot a wide street, and the sounds produced on one piano 
were reproduced on the sounding board of the other. Hebnholtz was the 
first who produced by the aid of electro-maenetism telephone eflfccta. He 
placed a tuning £ork between the poles of an electro-magnet, and by means of 
a platinum wire, one end of which was dipped in a rup of mercury, and the 
other attached to one of the legs of the tuning fork, he was enabled to 
obtain an intermittent current of electricity. By connecting the first fork 
with another of the same pitch, the vibrations of the one were communicated 
to die other. The sounds were regulated by means of a resonator placed in 
the front of the second fork. Page, of Massachusetts, forty years prior to 
Helmholtz, made investigations as to the production of sounds hy the aid of 
electricity, which he called *' galvanic music." The results of his researches 
when published excited considerable attention. Reiss, in i860, produced a 
rough telephone, employing a beer barrel, a membrane, and strip Of platinum 
attadied to the membrane by sealing wax. The platinum representing the 
hanuner of the ear, and by which the electric circuit was broken. The 
receiving instrument, a knitting-needle surrounded by a coil of wire placed on a 
violin which served as a sounding board. His subsequent arrangements were 
of a more complete character. To him is due the credit of being the first to 
conceive and canv out the idea of causing the human voice to vibrate a mem- 
brane and through it to break an electric circuit Faber made an ingenious 
machine, by means of an apparatus he simulated the mechanical causes by 
which the voice is produced. Edison, on the other hand, obtains the mechanical 
effects of the vibrations. About four years ago Barlow invented the Lolograph 
as a short hand writer. It is a membraneous implement, the vibrations of the 
voice are received on the membrane and recorded by a fine hair pencil kept 
moistened with ink. The marks are curves similar to those made by Thom* 
son's siphon recorder, the paper being unifi)rmly drawn along by a Morse*s 
feeder. 

Telephones are of two characters — the thread telephone, a couple of boxes 
covered with a membrane and connected by a thread, the sound is perpetuated 
by talking into one box, the thread carrying the vibrations to the otner, and 
the electnc telephone, which converts thie sound into electricity and retians. 
|toM it into soimd, where it existed in the current of electriciQr running through 
^Wie, produced, it may be said de movo, at the receiving end of the cir- 
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Man is a finity in an infinity, an intellectual particle connected 
with the great positive, universal Mind. By the conceptivc rela- 
tion with this infinitude he is enabled to construe intelligibly the 
infinitessimal £ict$ whose sum is phenomena, and find the art of 

cnic In the thread telephone the range of sound is limited. In the electric 
telephone practically unlimited. The greatest distance over which the tele- 
phone has yet been used in connection with the submarine cable is ixom Holy- 
head to Dublin. Bell's telephone owes its characteristic to a permanent 
magnet surrounded by a coil of wire — and to a disc of thin metal. Gray, of 
Chicago, a few years ago produced a complex instrument by which musical 
flouiMUooiikl be reprodueed and transmitted. This is probably the first electric 
telephone. Its cletails are deposited in the American Patent Office. E. 
Dwoear (another American physicist), produced a telephone in which be 
uses elect ro-magnets, and with his apparatus it is stated that low talking can 
be heard more distinctly than when a great effort is made. Edison, the in- 
venter of the pbonogiaph, has devised a telephone b^ which the sounds are 
inteiisified. He has also constructed on the same pnnciple the tasimeter, an 
instrument of extreme delicacy for making observations on the heat of dis- 
tant objects. Bell was the first to enter the field in a practical form. For 
some years he had been engaged in researches on electric telephony, and to him 
the credit is due of having betn the tirNt to consummate the articulating tele- 
phone. One of the most ingenious purposes to which it has been put, is the 
detecting the eflidency or non*efficiency of torpedoes fired by electricity 
(McEnToy is the adapter). The phonograph electrically records speech by 
indentations on tin foil, by means of a turning apparatus, which on reverssu 
reproduces the sounds. There is a difficulty in transmitting the sounds over 
ordinary or special telegraph wires, which makes it at present but little more 
than a scientific toy. Hughes (the inventor of the telegraphic type printer) 
produced the microphone, ft was invented in December, 1877, and made 
public May, 187s, Originally most primitive in character, a halfpenny 
wooden box for a resonator, on which with sealing wax was fixed a small 
gla<s tube filled with a mixture of tin and zinc, the ends being stopped by two 
pieces of charcoal, to which wires were attached to three Daniels' cells (three 
jam-pots in circuit), the wooden box with one end knocked out served as a 
mouth-piece. The great secret of these inventions is the obtaining a per- 
iectl V constant remittent electric current, to obtain whidh various means aie 
employed. The great effects of the microphone were obtained by connecting 
it with the Bell telephone. Professor Hughes is now enabled to dispense with 
the telephone, having discovered a receiver peculiarly delicate in character, 
being, in fact, the membrane or receiver of the thread telephone. On this 
drum he mounts his carbon apparatus which is attached to the centre of the 
■mbrane* 

Various tales are circulated as to the modes of discovery of the phonograph 

and the microphone. It is said Edison, when trifling with his telephone, with 
the little needle of the diaphragm pricked his finger j on drawing it away, it 
left an interrupted line of blood on its surface by the vibration of the point. 
He placed some Morse's paper, so the diaphragm could travel over it, and 
speaking through the tube found dots and dattes inscribed \ revening the 
process, a faint liaUoa was heard, which he had shouted at the machine. Upon 
this he went to work, and produced his first phonograph. So also it is said 
the discovery of the microphone was due to the accidental breaking of a wire 
when some acoustic experiments were being tested by means of the telephone. 
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nature expressed in her work. The bubble reared on sensory 
fiurts bursts ; sensation being but functional, hence is nxerely a 
method, which consciousness passively receives and reflects. The 
interpretation belongs to another category — intelligence. Sense 
dqMressions are symbolical presentments, perceptions of form. 
Kuhne's interpretation of vision shows our perception of it is repre* 
sentadve. If facts as we conceive them can only be interpreted by 
intelligence, it follows they are the results of intelligence j and 
physics, chemistry and mechanics the objective presentment of 
the thought in which they originated \ in the same way as a cup 
is the objective presentment of the thought of the designer^ 
thiough the mechanics of the potter, symbolising its fact in an < 
ohjective form. To say brute matter^*' which is modelled at will, 
is the fiictor of its own fact, is neither science mr reason. If mind 
Of^inates in matter (the thinking brain)^ it ctonot soar beyood 
its ori^n$ there could be no conception of the unseen as a 
lormative consequence, no abstract conceptions which could pass 
from mind to mind* In nature there is a consonance throughout, 
all is relative i the material connected by material ties, the imma- 
terial or mental, by intellectual ties. Thus we arrive a^ tlie 
moulder and the moulded. If phenomena exist through impulse, 
flien in the world of phenomena there is something bestdca 
matter. The casual must be sought in the actual, the impulsive 
in the beyond of matter. 

In the teachings of the lecture-room and scientific theories, if 
materialism be not avowed it is inferred in the terminology.'* A 
subversion by phrases, an ultimate which reason would construe 
as the completion, or end, means a beginning \ so probably mate- 
rialism may mean orthodoxy. 

If we think our facts we cannot but perceive that ijitcUigence 
is the underlying principle of all natural phenomena, an intelli- 
gence so wide and vast in character that it spans every fact. As 
science has no explanation of the what^ the whence^ and the why 

The stretched wire, aldiough talked at and plucked at, produced no eflFec^ 
broke and the telephone uttered a sound. The broken ends of the wire were 
placed together, secured by a weight, again faint sounds were heard. This 
broken circuit was improved and the microphone resulted. This might be 
said to be Science herself rewarding inventors** by revealing some of her 
BKMt hidden secrets. Let the accident be, or not be— the discoveries were dne 
to the true intellectual interpretation of Nature speaking. She revealed her 
method, man applied it.] 

^ "The bruin through which every impression must be conveyed before it is per- 
ceived, is itseU insensible" (Bell, Bridg, Treai., p. 162). " The heart is also declared 
to be insensible** (i6. 160). ••Thn seosibUitiM of tbe IMag frane an appropriata 
eodowmentii ; not qnalities necessarily arislqg from Ufa { attU tew tite coi i sa quan aa of 
delicacy of textnro'' {ib,, 167}. 
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of matter, it is an insiiMeiice authtritathfely to proaoimoe on the 
greater mysteries of hoit, life, intellect, and oonscknisness.^ 

A Theist believes in die nile of God, a Debt confounds all in 
God : both may be tolerated by the orthodox, for they found 
tlieir ideas in the intelligence of the Causey but the Materialist^ 
who thinks only in the fiict hom whence he emanated, must for 
efer founder in the mire c^his own creation. 

> Tbomsoo (W.) and CiauDius arrive at the coDclotion that the world at Home 
pariod wfll ioMliUy eoaw to an end — lit The nnifene will imite in ao enormoa^ 

pooderonii mass. 2nd« All visible motioii will have ceased and all forces be changed 
*'to mere molecalar motion^j" in the 8hape of heat, " universally uniform in tern- 
peiatare,'' and this "state of death or rest will last eternally This view, Loscbmidt 
c a a hii fw ii {T^miUe m <le mfiem theory of hea£). For aignineii^ ■dopting the 
visvtbat the son is a slowly cooling body, and that his snrface will solidify long after 
the phnets have fallen in on him^tbe period of rest and death will arrive, but cannot 
be of nnlimitfid duration^ because it cannot be a state of eqailibriom. (Parenthetically^ 
tt mtf be nid, the thaoiy of Aodrav Jadnoii Dsfb, Uie daiivoyaDt, aeeiw wm 
reatooable ; viz. that the visible universe is a manufactory of spirit, and that e^en- 
toally all matter will be resolved into spirit, and be absorbed in the " great positivo 
■ind/' which appears to be his idea of an entity or God> repeating^ in other wonky, 
the hypotherie a John Seolos (Erigena). 

icceptiogliie nebular theory of tCant and La Plaeey Helmbolts sqv fhB heat 
of the solar auua in the condensation would be represented by a temperature of 
SS,Sil,00O^ C. if it bad the capacity of water, but if of carbonate of lime or silicic 
•ddtt would be 140,(H)0.00(|P C. Thus, the heat of the interior of the mass would 
fceinaeaaed to more unimmaginable* anaie ; an explosion would tben ensue, and a 
greater part of the heat would be converted into f^avitation and the force of rota* 
tioo, and the process of consolidation would again occur. This appean to be Loadi- 
■idt's idea of a kosmical period. 

If there 'were any racb sums of heat as are imagined, tliera eoold be no poariUe 
eiplosion, because there would be no material substance to explode, for all universal 
Sf^ce would be posjsessed by beat. In kosmical hypotheses the solar system is not 
to be considered alone but with it the whole of the suns and systems of the universe. 
AM fheae koeMical theories are ealcniatwd on Hie aiMtraiy aasomptiop that there ie 
tjo renewing energy. Reciprocation is as much a positive fact of phenomena as any 
other scientific hypothesis. Heat in all these theories is conceived to be specific, but 
if it be a mere undulation in the particles of matter it can have no specific character,. 
idtftlieapecMicheat aswimfntbe proportions of the niniben designated— wliiehbj 
other hypotheses reach 250,000,000° C, there would be M matter from whence it 
coold emanate, hence beat cannot be the casual it is assumed to be. The reversion 
of all things into heat by these kosmical theories, shows the resolution of ail things 
irte • p t lmwJi al principle (materiaUy conadeied; keat. Figures are important 
fadon in edentific analysis, and in tbcirextranes are a redmeHo md nbiwrfnni 
Two jelly specks adhering produce spores. Scientifically, there can "be neither con- 
tact with nor exudation from other substances but heat is elicited ; then each 
whmM wgadL ie a levealer of beat— it ie n qoantity, bow e yet unappreelable. 
Multiply tlie jdly specks into the balk of tlie universe and with them the revealed 
beat, and we arrive at a range of figures no numeration could name. This is the 
lor oatcome of the heat hypothesii of science. Where does it land us ? Reason 
nowfaere ! We hm% of mne the continual theoriss of dead worlds, wbkh 
mt pbjnrfeal astronomer points out ; as the dark compaidon of Sirios, and tiiat of 
Procyon ; al>o incandescent suns and other mysteries, some reducible to some show 
of reason, and others merely imaginative creations. Science rarely errs by a rejec* 
hoa of the incredible, if by a possibility it ciui be dressed in a scientific phraeeo* 
hgy : the really possible and probable is frequently rejected Iwcaose it cannot bo 
i^A{i6e4 in some scientific hypothesis or formula. Matter in the science of the 
tune IS the only probable possible— hence all which liaB oot a material basis as a 
factor is oot the possible. 
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CHAPTER IV. 

« 

Dual BIak — Pbrceptiok and CoNcerrioir. 

Mind » defined to be Init molecular changes in the subttanoe 
of the brain : Life ^< the molecular union of proximate principles of 
three classes in reciprocal dtssolution^^ structure, aliment, and 

instrument/' as ^^a peculiar force temporarily assodated with 

matter \' " an undiscovered form of force having no connection 
with primary energy or motion " a power capable of controlling 
and directing both matter and force," but arising from mechanical 
agencies. The energy of the mechanism is but the method by 
which nature moulds her fact ; vitahty, the subsisting link which 
tends to reunion and order, as mind and will, direct and control. 
To a commonplace thinker mind and vitality comprise all that 
can be conceived of thought and sensation, vitality, as the energy 
of the mechanism, and mind, the energy of spirit expressed as 
intellect. Call them the inbred vibrations of matter, what is the 
gain ? There is no riddance of their inherence. Such utterances 
are the very charlatanry of science. With Flmcrson we might 
say, Surely no one would be a charlatan who could afford to be 
sincere." 

Man in whatever aspect he is viewed is a mystery rendered 
more impenetrable by the attempts made to solve the problem by 
mechanical and chemical explanations. He is a compound of aU 
phenomena ; not the kosmos, but of the ener^ derived from tc» 
^ By his senses or the perceptive faculty he is united with objective 
or external phenomena, and with the unseen or subjective by his 
.concepdve powers. Perceptbn and conception pourtray his dual 
nature. The consciousness is impressed by both these natures, 
4Uid malces man, so long as they are intertwined, a unity, probably, 
a scientific molecule. The metaphysician lends his aid to deepen 
the mvstery. There is the admission of an existing soul, but then 
it is demonstrated to be a point without extension. The verjf 
^pinciple of the Kosmos is the extended point or unit, so it is 
mipossible to admit there can be in the Kosmos a point incapaUe 
4if extension. 

If extension be accepted in the sense of diSusioD, theie is no 
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point, physically or metaphysically, in the extended range of the 
kosmos which is without it. If by the soul^ is meant man's 
individualism it is extended wherever his influence reaches. As 
an abstract conception it is intellectual identity, not as a some- 
thing derived from matter, but in the sense of arresting and con- 
troliing. In the animal man, perception^ or instinct is the guide y 
in the mental man, conception or intellect. In the animal man 
we have an intricate mechanism, nerves, muscles, valves, conduits 
and bones, responding to the impulses of will and sensation ; hence 
the organism becomes only a vehicle for their display. Anatomy 
has probed every part of the organized structure, but nowhere 
does it find the soid, or the life. In dead matter there is irrita-* 
Uity by excitation, the muscle contracts, the nerves twitch- 
motion induced through impulse. In the living organism every 
motion is the result of impulse. There is no evidence to show 
that either life or mind are functions of structure. Function 
carists with structure, but an initiatory fact precedes both. Intel- 
ligrace as the formative faculty precedes vitality, vitality structure ; 
in such a cordlary it is impossible to say that intelligence or 
ficality, are functions of structure. We cannot say that structure 
is the identity of the creature, for it changes on each moment ; 
continually dissipated as it is continually replaced. Perhaps no- 
more cogent a priori reasoning could be adduced in proof of the 
dual fact of man, than the for ever changing body and the un- 
changing and augmenting mind. 7 he phase of nature is the 
continuous unity of two kingdoms, the material and the imma- 
terial, illustrated in physics as matter and force, the ponderable 
and imponderable. A passive or receptive world and a world of 
active principles, in, but not of matter. Thus the intangible 
becomes the real.' 

The Ego and non Ego are the consciousness of one fact, for the 
Ego could never be conceived without the non Ego, or the some- 
thing without the self. We talk learnedly but the mischief is 
we talk seriously of Egos and mn Egos^ as if the Ego in the 
abstraction of thought^ was not the conscious fact of the indi- 
vidualism of our identity. Science recognised in perception pre- 
sents the intelligence underlying the methods of nature, as facts of 

' The amber and the magnet were supposed by Thales to have a soul ; dij^^stlon 
end Rssimilation by Paracelsus to be effected by a spirit (Archceus). Airand ceases 
vere at firtft deemed spiritual, "but when iovested by a more material character 
«m deemed the ghost (as gbown bj the derivatioa from geitt,** ( Orcve). 

■ " I cannot Me how scepticism should arise oat of tbecontemplatioD of the atrac- 
ton of tbe human body " (Bell, B. T., p. 2). 

* Abstraction, when used independently in this treatise, means — t/te concenira* 
0/ reasoning, special occupation of the ndnd to ttkii a gipen end. Not as Sir / 
WaUun HnnUUm haa^it, ** the negeiion o/aHeniionJ* 
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kv. ruling alike the floating mote and the revolving star, the germ 
•and the cfevdoped conception. When science leads to a concept 
tion of causation sense-sjrmbols Me in the purview, and the 
cfRirt is made to define the what and the why. The wrangle of 
the schools arises more firom the intermingling of perceptive and 
•conceptive ideas than from die contention as to the ideal and real. ' 
The material philosopher counts his atoms and decides the kosmos 
is composed of units of matter, in its eternity combining cause 
and effect. The ideal philosopher sees all things in the ideal, or 
spiritual, therefore to him the ideal is the real ; and whilst admitting 
the units, insists they exist through intelligent contrivance, 
condenses in the cause all succeeding effects, and asserts that by the 
eternity of intelligence matter exists, but he admits secondary causes 
and thereby gives an undue prominence to effects. The natural 
philosopher, talcing note of infinitessimal quantities, brushes them 
aside in the truer aim of disclosing the religion of nature, wherein 
he finds an intelligence which man alone, of all created things, 
shares. Nature, contemplated in her higher or lower phases has 
the same cadence, harmony, symmetry and sympathy, whether 
exemplified in a sand grain or a world, and in the beyond a Pro- 
vidence exempliiied in the Jaws of being, not supernatural although 
supersensual. 

In philosophy the perceptive and conceptive constitute unity. 
Science defines her atom as ^' definite masses of matter,'' which 
in conception are inconceivable, to perception impossible. If 
there be such existing quantities the same providence attends them 
as masses of worlds or systems of suns, for sun hang$ to sun as 
particle hanes to particle. The physicist imagines his unit whilst 
■a sun or a planet is that of an astronomer, but to the philosopher, 
who superadds all, it is the unit of life ; indifferent to him whether 
•called into being at a word or whether all we know and see are 
the accumulations of progressive impulses.^ The all to him is 
but the reflex of the originating thought and the conclusion to be 
drawn is that the religion of man is the idealization of nature as 
it is also the confesston of essence. 

The divinity of the cause is an existing fiict in the minds of 
most men,* but when they think outside Uie orthodox formula,^ 

1 "The soclent mytbologists seem tbroiigliotit, rather to have embraced tbe idea 
of feneration than that of creation or formation ; and to have theoce acommted for 
the origin of the universe " (Hume, Nut. Hist. liel. 29). •* £|»i€oniN, on being tolcl 
'CAflM first arose, ntjswered liis tutor, *^hul chaos whence f* ** 

• «* The idea of God, an meaning an infinitely intelligent, wise, and good beinr 
oiiiM from rellectiog upon the operations of our own mind, and augmenting tho«e 
qoalitiea of goodnen and wisdom, without bound or limit*' {Bume^ vcLli 

\ s «Tbe only point in theology in which we shall find a content of maokiod almost 
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and find in nature an exemplification of this divinity of the cause, 
they are accused of Pantheism. Pantheism when analysed is 
providence dressed in mythic elements, making the thought which 
ailed the universe into being objective^ — an idealization of 
wisdom and power. This idealization, when expressed as a senti- 
ment, is the basis of Religion. Spinoza, a Pantheist and an Atheist 
Surely the terms are not synonymous. The Theism of Spinoza 
it the spiritual identification of God in all things, not His per- 
sonal existence in them. Who, acknowledgii^ a God, will deny 
that God, or the ideal essence representing God, is not present 
in all things by His law ? All ideas of God are individual con- 
ceptions. Practically (if a cause be acknowledged) God is every- 
where existing in His own essence, and by His law existing in all 
things, yet it does not follow that all things are identifications of 
God, only that they exist by His ordinance. Such I understand 
are die teachings or Spinoza.* 

vitfersal, is, that there it invuibie intelligent power io the world " (Huiiie> NuU 
Bti, Rel., p. 25). 

1 Tlie Greeks were not coDtent* when expressing the provident care of the gods, 
with inresting each grove, stream, mountain, dale, river, fountain, ike, wiUi its 
attendant demon ; they also coDcladed that noao was surrounded by an unseen world of 
sopematural beings. Not only the things of earth had their typical deities — Earth, 
Atar, Fire, Winds, the Moon, the Sun, but the fruits of the earth, the flowers and 
the com. One god folded the blade, ere the beard emerged, others tended the joints 
of the stalks, opened the ear, and conducted it to maturity; presided over the crop and 
the garnering. Even the organism was cared for, the foetus and birth were attended 
by godt, Ttm Infant took no nutriment bat a god was present ; over each internal 
ftOMStion a god presided. The bones were knit, to st^md and walk, the careful god 
Wat by to prevent a fall; no incident in life but had its attending care-taker. 
TIm virtues were under supervision, and the manifestations of intelligence — Comedy, 
Tragedy, Song, music and dancing. The discipline of right and wrong ; honaebold 
and domestic affairs bad their Penates and Lnre.". Each human being had his two 
atteridanls, gods or genii ; the one exciting to good, the other to evil. Night, sleep, 
death, became gods. This mythic Pantheism contained 30,000 gods or presiding 
MUea. The original idea in ita intnltion, however pervertod or degonerated, was 
the expression of a sense of Providence, a peopling of the unseen and unknown, by 
care-taking spirits. Plato held that all this arose through the perversity of man, 
throoffb which, the one God delegated to Jupiter and inferior deities the care of roan. 

on world mytiia and newer superatitiotta atv the oatbaists of Hw aame mythic 
•hmenta {Vide * Fiendt, Ghostt, l^rits/ J. N. RadcUffe, pp. 12, 19). 

• Dean Stanley, in his address to the students at Aberdeen (1877), said : *' When we 
look over the annals of ecclesiastical histonr we shall often find it is not within tiie 
doaa ranks the so-edled orttiodoz bnt nooi the outlying camp of the ao^callcd 
heretic or infidel that the champions of the true faith havn come." '* It Is not by the 
light of the orthodox, but to the aspirations r)t the excommunicated Sfiinon waa 
voocbsafed the clearest glim{^ into the nature of Deity." 

* Victor Cousin, speaking of Spinoza, says : For him, Ood tb^ aalf-«iiiteot 
haiof , the Eternal, the Infinite, too much crushes the finite and relative humanity — 
in short, he is m filled with the sentiment of God, that he loses therein the sentunent 
of man." " The Ethica is a mystical hymn, an aspiration, a sigh of the soul raised 
to Him who alone can rightfully say, ' I am that I am ' ... . adoring the eternal for 
Mi htB to (ace with the Infinite^ he disdained this transitory world,*' and ** knev 
Mittm pleamre, nor aetloDy nor glory," « Spinoia ii an Indian Monit a 9vrim 
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The mind postulates God, and the proof adduced is the uni- 
versally intense desire exhibited by man to ally himself to a 
something beyond the sphere of his own being. Probably there 
are professions of atheism, but was its fact ever nalizid in any 
mind ? Creeds become harmful only when it is assumed their 
particular formula U alone the truth^ as if truth were not universal. 
The idea of God cannot be limited to one or within a thousand 
conceptions, and it is a treason against the dearest privileges of 
humanity and an impiety to say that man shall not in his own 
conception of truth svmbolize his own ideal ; there never was a 
thought formed of Deity but contained its own good. There 
was more of religion in the rejection by Servetus of the dogma o£ 
the double procession, than in the gloomy Calvin who caused him 
to be burnt to death for his rejection of it. 

The Stoics built their ideas of the reality of life on the moral 
sentiments, virtue, and wisdom, and esteemed all who were with- 
out the pale of their particular teslchings to be fools. They 
painted the shortcomings and depravity of man as the orthodox 
do. They rejoiced in ** the birthday of eternity " as a deliverance 
from the bondage of the flesh and as an entrance into the great 
eternal peace." Is this often reiterated depravity of man an 
inherent principle of his nature ? or does it exist through the social 
distinctions instituted by man ? ^ It is a grave question, and 
before we deny God's higher creation, mind, as a spiritual truth, 
it were well first to reflect upon the true nature of an Infinite 
intelligence, and secondly^ to inquire whether this Infinitude, which 
must in itself be perfected purity, as containing within itself 
every excellence, could be reflected in an innately depraved 
formation.^ This dogma of the innate depravity of man, if 

Snft. an entliiiiiastic inoDk. The anfhor whom this so-called atheist most reoemblea 

is the unknown uutbor of the * Imitation of Jesus Ctirist.' " 

^ If Canon Farrar succeeds'in banishing Hell from dogmatic theology, however 
op|X>8ed his idea may be to the tenets of the Anglican Church, be will do mach to 
eriidieata from the mind the element of fear, and lead the deiotee to a b^er appf»- 
clation of the divine wisdom 

^ If the byj)othe«i8 be true that man (as an organism) is descended from some 
Tertebrated form (all biologisui appear to be of this opinion) it becomes an absurdity 
to floppose that in bis originatton man was mentally perfect; the oi^nism being of 
progressive development, it is probable the mind also was progressively developed. 
This at least we know, mind procuresses throui^li culture. Adam in Eden may be a 
type of tpfiat man should he. The animal antecedent of man disproves all ideas of 
intellectual perfection, and therefore of bis fall from this high position. The hypothesis 
being accepted, it is a b^ber aspiration to suppose tbat roan 1^ cnltare must main 
bis own future, than to assume he ivas arbitrarily degraded from an exalted position, 
and by a faith in postulates unproved, has to redeem his lost state. The former 
position presents God in a beneficent aspect \ in tbe latter the position is reversed, 
and God would be a capricious divhilty inflicUng degradation and pain on man; 
-\ creating and aatboriiiqg evils for no appaient end. God as the aatbor of natui» 
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answered affirmatively becomes the denial of the hct of God. 
We are told morality can only spring from Religion; in one 
sense this is true, for all moral philosophy springs from send* 
ment, as representing a mental condition. 

If the history of theologies be true, theoretically, moral truth is 
the fact of all, practically of none. Apostates fiom established 
fiiths in all ages of the world, however eminent for moral 
conduct, have been esteemed Atheists, and therefore criminals. 
The philosophical Socrates died because his thought was in 
advance of his age ; he acknowledged the existence of a supreme 
Deity. Such is the peculiarity of human thought, that frequently 
first comes execration, and then adoption. In Christian ceremonials 
are found Pagan rites and in theological tenets Pagan philo- 
sophies. The sedition of the populace of Alexandria led to the 
worship of the Mother of God." The superstitious people saw 
only the reinstitution of the worship of Isis, but slowly it 
became a supreme object in catholic thought. The reality of 
thought is framed in the mind. Turn the page of life wherever 
we may, in the kinship of humanity we find the self. Thought 
treats of homogeneous man, and, mindful of his dual nature, 
asserts the spiritual entity. He may be connoted with the clod, 
but not the less within is the ethereal mind. The inorganic and 
the organic had but one origin ; there is but one ultimate. A 
thousand years ago John of Erigena and Avicenna,^ and later 

sends neither pains ncr degradations. Tiie miseries of humanity arise from social 
dMiocttoni and the neglect of DstQie** teachlngt, wblcb, bjr baicditary. tranimie- 

eUm have grown into miseries and pains. In animal races creature preys on crea- 
tore by nature's ordinances. This is adduced as proof by the opponents of the idea 
of a provident God, that there is no Providence, and if there be a God, he is merci- 
IcM and cruel ! Llringitone, when nnder the pairt of tiie lion, aa he suppoied 
vithont possibility of rawoe, says, *' He caught me by the shoulder . • • • Growl- 
ing horribly, be fbook me as a terrier dog does a rat. The shock produced a stupor 
similar to that which seems to be felt by a mouse after the first gripe of the cat. It 
tmuaei a wort of dremmne9», in wkieh there wae no tente pmin nor fteting of 
Urrw^ though I wus quite conscimH of all that was happening. It was like what 
patients pHrti.tlly under the influence of chloroform describe ; they see the operation 
hut do not feel the knife.** {South Africa, Livingstone, 1875 ed«, p. 11.) 

1 Uberweg says Avenoes interpreted tbedoctrino of AiMotle, « respecting the 
active and passive intellect, in a sense which is nearly pantheistic and excludes the 
idea of indi>idual immortality . He admits the existence of only one active intel- 
lect and affirms it belongs in common to the whole human race ; that it becomes 
temporarily particularised io individuals, but that each of its emanations becomes 
inally absorbed in the original whole, in which alone, therefore, they possess immor- 
tality. Averroes did not himself identify the universal mind with the Deity himself, 
but conceived it as an emanation from Deity and a movement ot the lowest of 
the celestial circles.'' 

Al Gaixali (1010) the Mahommedan has a more beantifnl theoiy. ** God craated 
the spirit of man from a drop of His own light, its destiny is to return to Him. Do 
not deceive yourselves with a vain imagination that it will return to Him as it left 
UUn. When the body dies, the form you bad oo your entrance into the world and 

8 
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Giordano Bruno taught this truth, and they repeated the philo- 
sophy of an older time : in all eras the reconi was true in nature :. 
Man, the central link in which phenomena and essence culmi- 
nate J hf his perceptions he is linked with the things of sense, to- 
his conception of ideal truth he soars to his God. 
The poet Spenser says : 

For of the soul, the body form doth take. 
For soul is form and doth the body make**^ 

All are threads in the loom of time. We live in our insights^ 
but the world we mingle with is not the world we think. In 
solitude man has revelations which, in the ascension of being, he 
will carry with him. Character is a force by which others are 
guided — a moral order ; thus men of character become the con- 
science of the society to which they belong. The unthinking^ 
will have a principle personified. When the desire was to have 
gods, whole generations were heaped into one person, combining 
in one hero the conception of a Cycle, thus heroic idols were 
obtained, a Romulus or a Numa (vide MicheUfs Roman Repub). 
In these historic fictions eventually were centred the faith of the 
people — the human merging in the divine. 

We perceive through sensation, but when sensation is trans* 
lated in consciousness symbols by collation become perceptions. 
We can know by collective evidences ; we do not attempt to pass 
through a barrier which experience has shown to be impassable* 
If we passively accept the position, then we are acting throu^ 
our perceptions. If we would know the reason of the obstruc- 
tion we must define. In defining another principle is disclosed — 
Mind, and we arrive at an abstraction. There can be memory 
and comparison in perception, but these are its highest functions. 
Instinct in itself is sufficient for every purpose of life. It is 
objected that instinct has no choice. Were this true it applies* 
equally to judgment, the guidance directing an impulse is alwavs 
selective, arising from what and how it may. If intelligence be 
restricted to ideas and abstractions there are none in instinct. 
All the complicated variations of instinct may be resolved into 
sensation, experience, comparison, memory, and consequently 
will, and we have the range of animal possibilities. When we 
speak of mind, we speak of ideas. It is doubtful whether these 

your present form are not the same, hence there is no necessity of your perUhing on 
account oi the perishing of your body. Your spirit came to this world as a stranger; 
it is only sojourning in a temporary home. From the trials and tempests of this 
troobleflome life onr refuge is in God. In leunlon with Him we sbttll find eternal 
rest, a rest without sorrow, a joy without pain, a strencjth without infirmity, a 
knowledge without doubt, and light and glory the sources from wUicii we came." 
{Conflict of Reii^ioRand Science. — Draper.) 
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ideas have relation to sensation as their primal condition. Ideaft 
and memoiy of experiences in relation to instinct (leaving out at 
present all notions of the heredity " of descent) have a different 
origin from mental ideas and spring from a different source. 
Ideas are thoughts^ as contradistinguished from sensations. The 
faculties of instinct exist with the mind, but are never transposed,, 
although doubtless there is a blending of perception with concep- 
tion, as a (act of consciousness. Instinct is a property or principle 
of or^ic animal life ; hence we have organic or instinctive 
man ; we have also conceptive or mental man. Instinct never 
or^;inates, mind does. As the subject has been treated in the 
books, these distinctive faculties have rarely been defined and 
separated. The hypothesis has been, that the instinctive ^ulty 
of the animal and the mental teulty by which man is distin- 
guished are one, and thereby has arisen the confusion sq generally 
met with. 

If it were possible to form a mechanical theory of mind, it 
must be grounded on the distinctive faculties of the cerebrum 
and the cerebellum. Phrenology makes this distinction. The 
assumption on which the Science is founded presents the brain as 
an instrument of many keys, the pulpy matter of the brain 
acting as a tympanum, or rather as a mirror, in which all objects, 
sensations and thoughts are reflected, the players on the keys, 
phrenologists term organs. They place the organs of sensation 
in the lower brain (the cerebellum), those of mind in the other 
hemispheres (the cerebrum), the cineritious matter serving as the 
connecting link of organ with organ. 

Tyndall, in the Belfast address [Times report)^ says : that 
"Bishop Butler was forced to admit the immortality of animals. 
I fail to find the proof in ' The Analogy,' the observa- 
tions on the subject being wholly inferential.^ In Ecdesiastes^ 

' The Bishop was arguing that death did not involve the di^solation luid destrac- 
tkn of tile oignns of perception and motion. He imys the argument doeit not lead 
li to rappoie ** tiie diMOlatton or destruction of living agents/' " but it is said 
these observations are equally applicable to brnfcs-, and it is thouc;lit an insuperable 
difliculty that they should be immortal, and by consequence capable ol everlasting 
bappiness but suppose the invidious thing deioigned in such a manner of expres- 
MB, M It if not In the least, In the natarul immortaUty of brutes ; vis., that tbey 
nm-'t arrive at great attainment:} and become rational and mor.il agents ; even this 
'^ould be no iliiliculty, since we knov^ not what latent powers and capacities 
Uiey niuy be endued w ilh. There wa^t once, prior to experience, as great a pre« 
•anptton against homan eieatoief, at Uim Is against the brnfe cieaiiuesy arrifing 
>t that degre of understanding wbieb we have in mature age." {^wtb^jft p. S$, 
tht. Univ., pr. ed., 1859). 

* " Yea tbey have all one breath, so that man bath no pre-eminence above a beast 
(ch. lii. T. 19). <* Who Icnowetb tlie spirit of man that goeib upwards, and the spirit of 
Uia beast that goetb downwaids into tbe earth **(iH, v.?n. *<Tben shall the 
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there is some ground for such an assumption, yet if an immortality 
£ox the beast is inferred, it appears to be transfused into that of man, 
and only through the immortality of man is the beast immortal. 

Animals have a system of nerves or a conducting apparatus \jy 
which sensation, motion, and will are transmitted, having their 
impact in the axial cord, of which the cerebellum is one tennina* « 
tion and the medulla spinalis the other— here the nerves 
ramify and by a minutely arranged network appear finally to be 
lost in the muscles and tissues/ The organ of touch is spread 
throughout the skin and consists of nerves to receive the impres- 
sion of bodies capable of resistance.^ The encephalon (the brain 
as a whole) is the great or^n of nervous power, receiving sensa- 
tion and transmitting the fiats of will, yet not one nerve of * 
the body has its centre of innervation in the cerebrum or cere- 
bellum.^' The cerebral hemispheres are credited with the pro- 
perties of sensation, the cerebellum with the property of muscular 
co-ordination, the spinal cord with the property of reflexion" 
(Lewes, Phy. Bas, of Mmd^ p. 159). The cerebellum is connected 
with the cerebrum by the pons varolii, by the pyramids, and « 
diverging radii. 

Instances are on record of children being bom without the 

dust return to the earth as it was, and the spirit shall return unto God who gave it " 
(i'fr.zU.T.T). 

1 •< By the variont efforts of our seosatioiis to acqnire or avoid objectii many 

muscles are brought into successive or synchronous action ; these become agsocintwi 
by habit and are then excited togetherj and • • . » gain indissoluble connections." 
£0 tiie mottoni of tbo viMon beoome coi^oliied by habft^ is* by aniilthw aHocIa- * 
lion ( ZooMmiaf voL i, p. 63). 

' The nervous tissues assume three forms. Ist. The nerves are bundles of fibres 
and fibrils enclosed in a membraneous oheath. 2Dd. Ganglia, bundles of fibrihi 
and fibres, sometimes with and aomatimes withoat a sDeirth. Sid. CentiM 
serving as points of union for diflinpeiit organs. In the invertehrata the neural axis 
is the chain of ganglionic masses running along the under side (ventral) giving ofl* 
nerves to the organs of sense and muscles. In the vertebrcUa the axis runs aloug 
the back (dorsal), called the spinal axis. Some of the nerves run into it . 
from surface or senie organa (afferent or senaory) ; ottaera paas oat of it to tiie 
glands and muscles (efferent or motory). There are also commissural fibres, and a 
chain of ganglia and nerves known as the sympathetic, held to be devoted to the vis- 
cera and blood- vesseU {vide Lewes, Phy. Bos* of Mind). 

s WbcD the cerebral hemtipharea ara artiatically remofed firom a leptile or bird 
{frog and pigeon) the vital functions continue ; they eat, drink, sleep, move their 
limbs separately and in combination, and are sensible to light and touch. The bird 
will thrust its bead under its wing, ily if thrown into the air, avoid obstacles, and 
^ight on an object, eat and drink if food be adminlatared, and when the food 1 
tenches the back of the mouth, swallow. There is a losa of the power of com* 
bining present states and feelings formerly in conjunction, a loss of spontaneity 
And the conspicuous phenomena assigned to intelligence. The sexual feeling appears 
to be pieaerwd bnt withoat the power of natifieation. If the oerebeUam be alio 
■remcrod combined movements cannot be eliMted. Flight it ImpONiible and walking 
a stagger. If the cerebellum alone be removed, all the perceptions and almost ail 
the emotions, all the .spontaneity and vitality are retained but the sexual iustiuct is 
^ne* (Lewes, ib,, p. 162). 
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cerebrum ; they lived for days and weeks — there was no apparent 
consciousness, but sensation must have existed, for they sucked 
and performed other functional offices — (Lawrence). Bell thrust 
his finger into the pulpy mass of the cerebrum ; tlie patient felt 
no pain, nor was there sensation, excepting at the edge of the 
outer integument, but consciousness existed. In the face of 
these facts it is idle to talk of mixed functions, will, memory^ 
and comparison obliterated, motion alone exhibiting sensation, 
and the functions of life. It follows that the two bxains, 
and the medulla oblongata and the spinal cord, have separate- 
offices^ which co-ordinated make the organism what it is; the 
unity of action resulting from the harmonious relation of all its 
parts. The inherent principles and the progression of organic 
existences consist in variations from the ovum or plasma through 
a gradation of forms until thinking man is reached, each vari«- 
adon possessing those functions^ whether organic, instinctive,, 
or mental, exactly suited to its place in the Kosmos. The 
iavariable sequence and the particular adaptations refute all ideas- 
of accidental interposition and the hypothesis thai matur rf its 
€wn motion is sufficient for all creative purposes. 

Brougham said {Diahgmo on Instinct) : The sceptical or free-- 
thinking philosophers always lowered human nature as much as- 
possible. They regarded it as something gained to their argu- 
ments against religious belief, if they could show the difierence to- 
be slighter than is supposed between man and brutes ; they appear 
to aim at the constitution of the universe without the ^ hypothesis- 
of Deity/' And that ^ Active memory and conception is im- 
plied in comparison, and that the animal possesses abstraction,"' 
and concludes, that the animal mind and that of man are only 
differences in degree." 

Sensation acts on the efferent nerves. Ideas, which become 
abstractions, are excited independently of sensation ; although, 
they convey the fiats of will by the efferent nerves, they are im- 
pressed on the consciousness without the aid of external images, 
and of themselves symbolize themselves. There is paralysis, where 
consciousness, thought and life exist, but sensation has ceased. 
If consciousness were a fact of sensation, consciousness were not 
exhibited without it. The same remark is applicable to intel- 
ligence. An existing consciousness without sensation appears to 
subvert the automatic hypothesis, for if they be not resulting, 
facts each may exist independently of the other. The facts of 
instinct are all resolvable into sense expressions and sense expe- 
riences, as creatures banding together for the purpose of hunting,, 
appointing sentinels, &c«, the power of construction, whethec. 
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of the insect or the animal, even the remarkable fact of the 
seeming prevision of depositing food for a progeny it will never 
see, as with the ichneumon fly, carpenter bee, wasp, &c. There are 
a few instincts which may be difficult to explain, and do not find 
their explanation in the distinction between " simple and comjx)- 
site faculties." If experience, " heredity,*' memory, and tribal 
transmission do not explain them, they must result from an 
innate potence : they cannot be assumed to be reasoned con- 
clusions. There may be also an error in the observer or re- 
porter. The wasp (cer certs cupresttcida)^ paralysing the beetle 
that there may be living food for its larva, is stated on the autho- 
rity of Lubbock. The ant architect is reported by Huber, the 
ants rolling themselves into bolls^ and floating on the floods; 
those spoken of by Livingstone, who built their nests on reeds 
above the flood mark ; the driver ant, forming ladders of their 
own bodies that the others might ascend ; the ants in Ceylon 
passing from branch to branch over bridges of their bodies formed 
by a double section^ some leaving the main body and ascending to 
the opposite point, and there forming the half-link of the bridge^ 
over which the others pass. The ring- tailed monkeys of Texas 
are said to pass rivers in a similar manner ; linking themselves 
together by forearm and tail, they hang in a string suspended 
from a tree carefully selected^ by an oscillation imparted to the 
whole group, a swinging motion is produced, and eventually a 
tree on the opposite bank is reached, and a bridge formed, over 
which they pass, and, as with the ants, the first link leaves its 
hold of the tree and ascends the suspended string, followed by 
its fellows, until all have passed. 

At Dublin [British Association^ 1878), Lubbock made some 
interesting remarks on ants whose habits he had observed, having 
collected thirty species, which he had in captivity. In England 
there are thirty species out of seven hundred which comprise the 
family. The ants arc hunters, pastorals, and agriculturists. 
The first lived chiefly by the chase, hunted alone, and their 
battles were single combats ; the second domesticated certain 
species of aphides, which they kept and tended, acting in concert; 
of the third he could not speak. He confirmed the statements 
which had been made as to their architectural skill, and had 
observed their attention to their young and the institution of 
slavery, and that other insects lived with them (according to 
Andre, 583 species) ; in some cases the association was accidental. 
He had not observed that varieties lived together, except there 
were slaves. The sanguinea and fusca he mentioned ; the latter 
^id the domestic work and foraged, but appeared free to come 
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and go. One species he noticed would starve had thejr not slaves ' 
to feed them. They were kind to their friends, and recognised 
them after long absence; strangers were enemies — them thej 
icilled. He found no traces of warm affection, although when one 
had fed it would fetch others to share the banquet. Fhey were 
•caqnhle of distinguishing colours, violet thejr avoided. Their sense 
of touch was delicate, but he had not observed they distinguished 
sounds, and could not say whether there was any difference of 
-duuacter in the same species, but there was in the habits of the 
•difieicnt species. He seems to be of optnion that workers as wdl 
^ queens produced eggs, as he had found them in habitatioin 
where there were no queens. The Texan ant {Atta malefaciens) 
(communicated to Darwin by Dr. Lincecum, and hy him to the 
Linnean Society, 1861). According to him they prepare the 
ground^ sow, reap, store the grain and expose it to the air to dry. 
{Hmms without Hands ^ p. 370.) These are difficult questions,^ 
4Uid yet may be brought within the purview of the perceptive 
Acuities, joined with ^heredit3r'' of descent, which in hct is the 
tnmsn^ission of ancestral experiences, culminating in an individual 
species. On the attributes of the various species of dogs the great 
argument of the hereditary transmission of instinct is founded. 
The attachment of a dog to his master is a sensory impulse. 

Instinct has combinations and contrivances which approach 
abstraction, but never become it, the pecuh'arity being that the 
particular instinit is not that of an individual but of the whole species. 
In the animal world the dog, the elephant, the horse, and the 
monkey, make the nearest approach to what may be termed 
reason, as the setter bringing the wounded duck across the 
river, and returning for the dead one, the monkey that had 
sugar given it wrapped in paper : on an occasion a wasp was in- 
serted, and the creature was stung ; from thenceforth, when any- 
thing was given it wrapped in paper, after shaking the parcel and 
placing it near its ear, if no motions were observed it was opened, 
but if there was movement within, it was flung away. Elephants 
used as decoys, &c. The horse which had lost its shoe going to the 

1 H. S. McCook calb thin ant Myrmiea malefaciens. He preeentedl to ths 
Acideny of Natmal Sciences, Pbiladdpbia, a memoir on their habiU, in which he 
CB B I hus the observations ol Dr. Lincecum, except as to the planting ; to that be sayPy 

"^thej seem most toad of the giasa Austida stricta, and it even aeems possible tiUBj 
imr this far tbemaelfee.'* Attbongh he will not commit hfmeelf to this fact, he 
Mys *' tbe nnU proved tnie banes ters. The seed.s were carried into granaries 
through central gates, tbey were shelled, and the husk.s carried out and deposited in 
lefose heaps." Prof. Leidy said he had studied an allied species (i/. occitieHiaIi,y 
la tbe Rodiy Moontains, whose bahiti wen llico those described by McCook, botin 
addition tbey fosteied a fine laige coeeoa for Its saccharine piodoctieD {vide iVML, 

wol.xffii,p.43S). 
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farrier to have it replaced. The sparrows assembling when the 
school children were leaving, whose habit was to throw them 
crumbs, but which did not appear on Sundays when there was 
no school, is noticed by Carpenter. An analogous fact may be 
observed by any feeder of poultry; not a bird is to be seen, but no- 
sooner does the distributor of the grain arrive than the adjoining 
fences and trees become lined with them. There are cases where 
instinct appears to approach abstraction, but in these cases, what- 
ever the peculiarity, it is always tribal, therefore inherited, all 
approaches to reason being the collective experiences of the 
species. If one ant had formulated a thought which had beea 
adopted by the others, it were purely a mental fact, as contradis- 
tinguished from instinct, but not so when generalised throughout 
the species wherever found and hereditarily transmitted. Each 
genus of ants appears to be invested with some peculiarity conEned 
to the species. The facts of mind are individual conceptions^ 
not the characteristics of particular races of men. The increase of. 
the power of the mind by means of culture appears to be con- 
fined to man, and it is often found that some individuals possess, 
mater natural powers than those with whom they are associated^ 
bat this is not hereditarily transmitted, nor does it become the 
peculiar characteristic of a &mily . In uncultured races the mentsd 
power is limited, because the ideas are limited. Instances are 
recorded of individual members of savage tribes attaining to high, 
culture, (the singularity being that in most of the recorded in* 
stances the individual has forsaken civilization and resumed the 
tribal habits). This shows the mental capacity is common to the 
races of man, but when it appears in a higher ratio than usual it 
is an individual and not a dass distinction. No animal has yet 
been discovered using Hre for any purpose. Monkejrs will sur- 
round a fire which has been left in the woods, but never place on 
the flame a stick. To connect the fuel with the warmth is 
an abstraction they have not reached, but if the animal instinct 
and the reason of man were the same, man would not be the only 
fire user.^ Back in the boulder c\2Ly {Palaeolithic epoch) ch2LrTed bones 
and sticks were discovered by Skertchly and Geikic, near Brandon, 
in Suffolk. 

] IngeDious tbeories bave been formed tis to tbe discovery by man of the use of 
fire. The meet probttble appears the findii^ tome edible root fn tlie vicinity of » 
lava stream. Humboldt fitates twentjr years after the eruption of Torullo, HbavingH 
could be ignited in the fii^snres (Homitoes). Heated stones in holes covered wittL 
earth in tbe cooking apparatus of many primitive tribes, and none bave been dis- 
cofeied who do not pow e w ortUlclel neann of procuring fire. Its prodnctioii at 
will was of importance, and doubtless exercised tbe early intelligence. Tbelr usual 
IlKKle of producing it is by haod-frlctioD ; tbe drill and turning string was a tuHMk 
^^ctual advance. 
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Hiudey says : No one can doubt that the rudiments and out- 
lines of our mental ^enomena are traceable among the lower 
animals^' {Uses of Bhlogy), Here we face the real question* 
If the human mind be merely perceptive energy, then it is instinct. 
If the only line of demarcation were the power to draw {ib.) 
there were no distinction between animal instincts and mental 
processes.^ The spider makes a geometrical web, the stays short-- 
ened or lengthened in accordance with the coming weather. 
The spider's web and the bee's cell, &c., are merely illustrative of 
a constructive power to delineate figures — an animal instinct. The ' 
power of abstraction appears to be an innate mental characteristic. 
If we follow historical records there is no time known when 
man had not this power. If we take as an illustration astrono- 
mical data for thousands of years before the Christian era this 
power of abstraction was exercised ; the discovery of the cycle 
of the equinoxes is a grand illustration. If it be traced for a 
period of 25,000 years where are we to assign a limit ? The split 
flints fashioned as arrow and spear heads imply their hafting, the 
perforated bone needle shows an adaptation to a use ; the shaping, 
the hafting, and perforation, arise from an abstraction — ^and beyond,, 
as mental characteristics, we have the sentiments— -these no animal 
possesses ; they exhibit emotions — emotions are instinctive dis- 
plajTS ; sentiments, abstract facts of mind, and beyond there is con- 
science,^ the guiding rule of man with man ; it has neither rudinunt 
nermttUm in any instinctive propensity, and further, it may be said 
to be an abstraction, not traceable to any perceptive instinct, nor* 
to any mental conception, an inherited characteristic belonging to 
tlie races of man, in principle the same, but varied by conditions. 
To instinctive perception the sun is but an increment of heat, the 

t Tbe activity of eanntion ** pfodocflt the great dIfieieDCe between the bmnan 

and the bnite creation. The ideoa and actions of brateN are perpetually employed" 
about present plensures or their present pains .... Tbey seldom biwy themselvea 
about the means oi procuring future blins or of avoiding future miitery." {JZootiomia, 
i, p. 75). 

' Dngald Stewart aayat Conscience nltbough beautifully described by many of 
tbe ancient moralists, was not sufficiently attended to by modern writers as a 
fundamental principle in the soience of ethics till the time of Dr. Butler." He 
■poken of an the first discoverer of the great principle, bat no one can be said Id- 
discover that of which all are conscious : ho was ttie first wlio Bade it the solgeetofa' 
full comment. Butler says, it is the principle " by which we survey and either approve 
or disapprove our own conduct &c., . . from its very nature claiming superiority over 
all otlier modes; insomuch that you cannot form a notion of this faculty, comdenee^ 
wittioat talcing in jodipnent, direction and superintendence. .... Had itstrengtb, as- 
It bas right, had it power, fis it has manifest authority, it would absolutely govern th© 
world." Chalmers says : This theology of cun^^i ienc« has been greatly obscured but 
oarer in any country or at any period in the history of the world has it been wholly 
obMtarated. We bebold tbe vestiges of It in tbe simpla tbeology of tbe desert; and 
psriiaps more distinctly there than in the complex snpeistitlons of an artilcial asdb 
cfoilisod lieatlieoiMn i^Brid, Treat,, p. 78.> 
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stars points of light, the moonlight a dimmer day, but in 
abstraction, the sun is the centre of the planetary system and the 
intercommunion of star with star is attained. 'J he power of 
communicating by cries or touch is a sense expression. We do 
not think in words, yet the power of expressing ideas in words is 
another feature of mental man. But for the grand distinctions 
between intellect and instinct man would not have condensed 
his individual experiences and added to them those of others, and 
■could never have advanced beyond the highest instinctive combi- 
nations.^ If the records of the instinctive faculty be true the 
highest achievements are found with the aramidis. The water 
and trap-door spiders have contrivances outreaching the structural 
capacity of any creature below man. 

In the distinction between instinct and intellect and its crown- 
ing conscience is found the dual nature of man. With the 
animal world he has organic utility and instinctive Guides ; were 
this all there were no distinction between animal and man. In the 
beyond is the mind in its individualised potence^ unmistakably 
•drawing the distinction between individualised thought and tribal 
instinctives.^ The immortality of animals is probably a perpetual 

' Galen says : To mnn is ^ivenjn lieu of every oUier nataral weapon or ors^of 
defence, that instrument, the liand, an instrument applicable to every art aiul every 
occaaioii . • . . nian therefore waiit« not hoof or horn or any other natural weajKin, 
ioasmncb at he ii able with the band .... to gtm\y the swerd or spear "(lil. 
i, c. 1 1 ). 

Ray 8ays : ^" Some animals have horns some have hoofs, some teeth, some talons, 
aome claws, some .^purs and beaks i man hath none of all these, but weak and 
feeble and unarmed came into the world— Wby ? a band, with reason to a^e it, 
supplies the use of all these.** 

2 Murshull Hall, on the hypothesis of Unzer and Procha«<ka, founded his idea of 
Mflex nenroos action which Carpenter extended to the phenomena of intelligence 
as well as to those of muscular contraction. The idea was fint directed to the 
instincts, or it might be said to the seeming praiition of luectt, whidi weio held 
to be the automatic resolta of reflex impulses, or, at Unier aajWi " l'i\^s written 
upon the nervous pulp;** in other words, the nervoni* system of the iii>ect is so 
adjusted a^ to react on its accu;«tomed surroundings. Does it follow that a manifest 
w)gD in an action, of necmity Implies design In the actor ? To Carpenter la gifen 
the credit of recopnisinif that by a fundamental principle nervous w^lfity produces 
in response to nervous stimuli, sensations and ideas. This system wa« that held by 
Erasmus Darwin nearly one hundred year» ago, and discuj»sed in his work ' Zoo^ 
ftMiiaJ He does not limit the hypotheslt to animabonly, hot extends It to man ; 
it is the very principle on which he bases his theories of disease. He attribates 
emotions and ideas tu pleasure and pain as their roots. The distinction between 
instinct and mind is that in the latter there is a power to determine the succession 
of Ideaa and detain any of them before the conaelonsnesa ; to make them the gnidei 
of conduct and to combat opposing ideas. Instincts appear to have no such power « 
of control. This i?reat ditlerence consists in the power of volition in the mind 
which is wanting in instinct, unless directed to a natural want. Cuvier said that 
^^i||olower animals weie experiments prepared for the eluddatioB of psychological 
^^Mnns ; in so far as mind, like the organism, is an initiative deielQ||iiieilt* 
saying has force. There is nothing tantatite, hot througbont a porpoae* 
voed through uses to a given end. 
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metempsychosis of the tribal distinction, in man of a continuing 
unity. 

In the actions of animals there sometimes appears to be a 
balancing of probabilities.* A careful examination shows the animal 
does or abstains from doing only by sense experiences and 
mechanical adaptations.- Animals and birds have the brain sub- 
stance, insects and fishes something tantamount to it, which to 
them, as to man, is the mirror of impressions or organ of conscious- 
ness.^ It could not be otherwise if the doctrine of prograsioa 
be true. The illustrations of Darwin and others afford no room 
ta doubt the principles upon which the theory is bosed.^ 

1 Erasniw Darwin txf he mw a wasp catch a fly nearly as large as itaelf, and 

tieparate the head and tail frum the 1)ody to which the wings were attached ; seizing 
the body it rose. A breeze blowing caught the fly's wingH and turned the wasp round ; 
it setUed on the ground. I Uien distinctly observed bim cut oil' with bU mouth 
flnt one of the wingai and then the other," and with the trank flew away. 
{ZmHomia, h p. 263.) 

5 It l!« !»uG:crested, evidently by a careftil observer, that the bee makes its cell a 
cyliiKier, as the sillcwonn does its cocoon and the burrower its hole, as shown by the 
Mtar etUBf which aie always aemi*cylindrical where there has been no pressnre froas 
tte inside. If a hee worlced alone it^ ceU wonldbe cylindrical. Another instinct of 
bees, is to swarm and crowd too^ether. They work at their cells side by side, and 
eteiy bee working at its cylinder is surrounded by six others. Place a coin 
on a taUOy and put around it as many similar coins as will exactly touch each 
other and the central one; thereby is shown the geometrical law which produces 
the hexncrona! form of the cell. Each bee is pressed npon by six others, thus 
the interstitial curves ol the cylinders get squeezed out as they are made ; 
through the mutual pressure efery cylnder becomes a hexagon. The same 
canse produces the peculiar prismatic form at the bottom of each cell. The work 
is thus mechanical, in the same way «s a horse pegged to a centre on being driven 
describes a circle. — Itev. C. Lac^, Grave objections have been advanced against 
this explanation. 

fn the same way the polypi work In concert to produce Neptune's cop. A par* 

ticniar form Is produced by the tribal instinct. The bees it is said solve the most 
intricate of mathematical problems, viz. the figure which affords the greatest 
#pace with the greatest economy of material. There have been many ingenious 
«zpfauiatlons to account for the symmetiy of the bee's cell (Tide Ifsmet i niB tsi rf 
MtMdt), The idea of the cylinder becoming a hengon by preisnra has been before 
suggested, but the result, so far as I know, has never been so simply explained, as 
above. Inhere are many cases of seeming prevision which defy so simple an analysis. 

s It is alBnned, and not witbont the support of a most cnrioos seri«8 of obserso* 
tkUBS, that the human brain In its earlier stage resembles that of a fish; as it is 
developed it resembles more the cerebral mass of the reptile; in its increase it is 
that of a bird : and slowly and only alter birth does it assume the proper form and 
coarisleace of the hanmn encepbalon .... in these changes . . • • we oowheio 
see the influence of the elements or other cause than that predestined .... If 
.... we take the lowest link and look to the metamorphoses of insects the Con- 
clusion will be the same." (Bell, Jirul. Treat., p. H7). 

* Canon Kingsiey said : <' To denounce Mr. Darwin's theory of evolution as an 
aflielstie theory (whatever uses may be made of it b) some of its advocates) is at 
once a crime and a mistake/' " I agree with Dr. Asa G rey, in his admirable pamphlet 
on Darwin, that the tendency of physical science is not towards the omnipotence of 
matter, but the omnipotence of spirit ; and I am inclined to regard the development 
«f an ovum according to icind as the result of a strictly louMiterial and spMtnal 
afaocjr " (Kiagalqr's L^e mut LeUert). The coattanal asstnit ftom the pulpit 
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Tyndail says : When we ponder it is the brain that thinks." 
The brain is the organ of consciousness, by which impressions of 
sensation and thought are transmitted; did the brain think, 
thought were merely a material presentment. That the brain is 
a mere vehicle for the exhibition of effects is shown in that its. 
action accords with the respiratory and pulsatory movements, or 
as Giacomini and Masso call them, Pulsations, occultations, and 
undulations." {viiU note i, p. 44). 

Tyndail continues : — 

It is by a kind of inspiration we rise from the wise and sedulous contempla* 
don of fiicts to the principles on which they depend/* Newton pondered on 

all things/* He could look into the darkest object until it became entirely 
luminous ; how light arises we cannot explain, but as a matter of fact it does 
arise/' '* Newton marshalled his thoughts, or rather they came to him^ whilst 
he intended, his mind rising like a series of intelUctual births <mt of chaos 
{Mirac, and Spec. Prov. Frag. Science^ 5th edition). 

With such contradiction we cannot wonder at his exclamation, 
" Let us kwer our heads and acknowledge mr ignorance^ priest and 
philosopher one and ail!" (Frag. Science^ 5th edition, p. 421). 

In ^*the new school of philosophy" we do not find that a 
sentiment^ is an expression of mind, but that mind itself is non- 
existent, except as it exists as a physical consequent (see Bain^ 
A£nd and Body)^ thus sentiment becomes emotion. 

The modulations of tone (music) may he an instinctive 
power. We find it with birds, but the existing (^u^^) 
has no part in instinct. The power to perceive differs from 
the thing perceived. Instinct uses that it finds, but does not 
define or create. Intellect defines, and may be said to create, 
for it constructs implements by which sounds are divided or 
condensed. The bird sings by an innate volition. Tlie instincts 
feel a noise, the intellect seizes the noise^ or rather so marshals 
. the wave-impulses as to create a harmonious cadence from that 
which otherwise might be an undistinguishing clamouring. 

Pythagoras is said to have devised his theory of numbers by 

on the Darwinian theory U emphatically denounced by Canon Farrar, who advises 
unsicientific preacliers should at tlie least ini'orm tbeoiBelvei oi' tbe facts of scieoce 
before tbey as^utne to assail its premisiifs. 

1 <* All the moial feelingv, Aigyll aajs, are founded on aeDtlneiit and nothing bat 
sentiment;" we may " desptM aentimentality " and foiget <*tluit Mtttiinent mlea 
tbe world." {House of Lords, Feb. 8th, 1877). 

Duguld Stewart, in this connection, said : *' Tbe word sentiment agreeable to tbe 
use made of the word by oor best English writers, expresses, in my own opinion^ 
very hiqppily those complex determinations of tbe mind which result from tbe 
co-operation of our entire rational powers and of our moral leelings, and Mr. 
Hume sometimes employs (alter the manner of tbe French metaphysicians)) 

^^^Uimoii as •ynonymona with feeling, a use of the word quite unprecedented kk 

^'^IhlLtongue.'* 
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accidentally remarking that the hammers at a forge gave out 
musical cadences. On investigating the facts he found the sound 
was regulated by the weights of the hammers. His tests were 
the tension of strings by a weight, whereby he obtained the same 
accord ; first a tone, then an octave,'and so on. On his experiments 
he founded his theory^ which still holds its place in physics." 

Sounds arise from substances in a state of agitation, or vibration. The 
rapid changes striking on the interior apparatus of the ear render them 
audible. In a second of time it is computed they range from twenty to thirty- 
two thousand j when thev occur in regular succession the^ are the cadences we 
term music. An irregular agitation generates noise. Distinctions arise wlien 
the vibrations, or wave motions, occur in regular rotation, and the variations 
4ii these distinct sounds in a given time are notes in music ; e^, if twice as 
many variations in the particular period occur it is said to be an octave above 
a tone, and has twice as many vibrations as the tone itself j the second octave 
has four times as many vibrations, the next eight, each octave doubling itself. 
Thus an instrument having seven octaves the highest tone it accomplishes is 
one hundred and twenty-eight vibrations in the same time the lowest takes to 
make one vibration. A tone of the same number of vibrations has always the 
same pitch, however produced. The waves of sound are like the undulations 
on the surface of a liquid when its equilibrium is disturbed, occurring as a 
succession of circles. Two waves of sound which are similar will destroy each 
Other, scientifically called the interference of sound/* Thus two tones will 
perpetually reinforce or perpetually destroy each other (MrAa^bfts). 

<'For attaining to the higher beauty which appeals to the intellect . . both 
harmony and disharmony alternately urge and moderate the flow of tones, 
while the mind sees in their immaterial modon In image of its own per- 
petually streaming thoughts and moods, just as in the rolling ocean this 
movement, rythmically repeated and yet ever vaiying, rivets our attention 
and hurries us along.** The streams of sound, in primitive vivacity^ bear 
over Into the hearer^s soul unima^ed moods which me artist has overheard 
from his own, and finally raises him up to that repose of everlasting beauty, of 
which God has allowed but few of his elect favourites to be heralds'' (Helm- 
holtz, Harmony iu Musk), 

According to Timaeusy Plato said the soul of the univeiae was composed of 
an admixture of «tivisible and indivisible essences^ so that two tmther might 
be united into one, reuniting two forces, the principles of two kinds of motions» 
one, that which is always the same, the other, that which is always changing. 
The proportions of the mixtures were according to harmonising numbers, so 
that it is possible to know of what and by what rule the soul of the universe 
was compounded. Since the ancients conceived of the soul by means of modon, 
the quantity of motion developed in anything was the measure of the quantity 
of the soul \ the principle was applied to the motion of the heavenly bodies. 

In the school of Pythagoras twenty-seven had a mystical significance, and 
was considered as the perfect number. One represents the point ; then two and 
three the first lineal numbers, even and uneven j then four and nine the first 
square and surface numbers, even and uneven \ last eight and twen^-seven, the 
first solid and cubic numbers, twenty-seven being the sum of the whole. 

The planetary velociries were redconed in relation to tones $ one tone from 
the Earth to the Moon i half a tone from the Moon to Mercur)' ; another half- 
tone to Venus; a tone and a half from Venus to the Sun \ one from the Sun to 
Mars i a semitone from Mars to Jupiter; half a tone from Jupiter to Saturn, 
and a tone and a half from Saturn to the fixed stars. Cicero said, ''Such great 
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rootlonv ( annot take place in silence, and it i» natural the two extreme* should 
have related sounds, as in the octave." Kepler improved on this j he ftay», 
Jupiter and Saturn sing base, Mar!> takes the tenor, Earth and Vcnu& the con- 
txmOf and Mercurf it toe Soprano/* Pythagoras savs, " We are alway twat" 
rounded by tbii melody, and our can are accustomed to it fiom onr btrtli % ao 
thaty having nothing different to compare it with, we cannoc peieeiTe it. 

When we look for these celestial hannonies in the relative dis- 
tances of the planets we do not find the rhythm. Stated roundjy^ 
they are as loo, 67, 55, 44, 24, 16, 12, 10. Observation has 
shattered the harmony of the divine relation of numbers and tones $ 
yet it was a pleasing idealization. Gravitation is a grand dis* 
turber, and reserves all into true mechanics. The planets with 
the sun and moon formerly made the mystic seven. We have 
the seven superior angels, the seven gates of Mithra, the seven 
worlds of purification of the Hindus, the seven hells of the Ma- 
homedan, the Judaic seven angels, and the seven stars of the 
Pleiades (one now wanting). 

General opinion points to Huxley as being a materialist. Is 

he one ? He says : 

"I take it all will admit there is a definite government of this universe, and 
that its pleasures and p tins are not scattered at random, but arc distributed in 
accordance with orderly and fixed laws, and it is in accordance with all we 
know of the rest of the world, that there should be an agreement between one 
portion of sensitive creation and the other** {Lof Strmms)^ ''harmonioiia order 
governing eternally continuous progress, the web and the woof of matter and 
• force interweaving by slow degrees, without a broken thread, that veil which 
lies between us and the Infinite, that universe which we alone know and can 
know. Such is the picture which Science draws of the world, and in propor- 
tion as any part of that picture is in uniion with the rest, so may we feci it is 
riehtly painted** (f^.)* Helmholtz appears to hold the tame opinion. Else* 
where in the Lay Sermons we read s The phenomena ot life are dependent 
on neither physical nor chemical causes, but on vital powers ; yet they result in 
all sorts of phv'^ica) and chemical ( hanges which can only be judged by their 
own laws." ** Thought is existence, and certainly is to be found in conscious- 
ness ) thin may be conceived to be an idealism, which declares the fact of ali 
knowledge to be oonsciousneit, in other words, a mental phenomenon, and 
therefore affirms the highest of all certainties, and indeed the only absolute 
certaunty, to be the existence of mind.'* 

Novalis (Frederic von Hardenberg), as interpreted by Carlyle, comes before 
us as the most ideal of idealists. *' For him the material creation is but an 
appearance, a typical shadow in which the Deity manifests Himself to man« 
Not only has the unseen world a reality, but it is the only reality, the rest 
not being metaphorically but literally and in scientific strictness a show.** 
** Sound and smoke overclouding the ^lendour of heaven.** «The invisible 
world is near us, or rather is here, in us and above us. Were the fleshy coil 
removed from our sou!, the glory of the unseen were even now around us, as 
the ancients fabtcd of the spheral iiuisic." 

The contention of the day is Matter or Intelligence. The first 
is continually passing from perception, the latter always existing. 



Digitized by Gopgle 



Matter or Intelligence. 

Viewing the question as one merely of phenomenal effects 
on which side is the doctrine of probabilities ? That there is- 
a definite government of the Universe" shows an antecedent 
to objective eiFects. 

Bain says that " thought is at times so quiet . . that we might suppose 

it conducted in a region of pure spirit, merely imparting its conclusions 
through a material intf-rvention. Unfortunately for this supposition, the fact 
is now generally admitted that thought exhausts the nervous substance as- 
surely as walking exhausts the muscles " {Mind and Body). 

Unquestionably, but what does it prove ? that the body (the 
organism) has within it a power which uses the nerves as a 
conducting apparatus, and that the passage of its energy wears 
its conductors in the same way as the electric energy wmI Aise a 
wire. All energies wear that through which they work : by the spec- 
tral analysis it is shown the nuiterial of the conductors of the fluid 
are printed on the spectrum. Heat will dissipate the material 
which presents its effects. Can it then be a matter of surprise 
that the passage of intellect should wear the conducting media ? 
Were it not for the recuperative power of vital action the machine 
would wither under the impelling energies. What greater proof of 
the dual fact of man can we have ? As man is constituted, cause 
and effect are commingled. Does it therefore follow that mind 
is a consequent of the material organism ? 

Aristotle, according to Bain, speaks of the soul as exercising 
command. This, he says, " is a familiar enough mode of pre- 
senting the relation of the two, but it has no scientific validity. 
The power commanding is not pure, but embodied mind.'*^ 
Whether we speak of soul or mind, as we conceive them, both 
are embodied, both are immaterial presentments. If there be a 
scientific validity for mind, there may be for soul, certainly, if 
the doctrine of evolution be fact. Each exists and is expressed 
in the phrase voHtion. Quoting the professor : 

"Aristotle held the nous emanated from a peculiar and *;e](.ct influence of the 
celestial body, and its own operations are correspondingly dignified. It 
cognizes the abstract and the universal. It has two modes or degrees on which 
hang great results. Theie is, on the one hand, the receptive SnteUect (mfeOtehtt 
fMtuns)j and, on the other hand, the constructive or reproductive intellect 
{intellectus agent). The first perishes with the body, the second, the agcns, is 
intellectual energy in the purest manifestation, separable from the animal Ijody." 
**'T/ie climax is non.v reached^ logical consistency is ahandoned, and t//t re is gained 
a transcendental starting foint J'or the immateriaiistn oj after ages'" {italics mine). 

The Cambridge carrier, when asked if his horse could draw 
tnferences, replied, Yes, anything in reason." Men of genius 
sometimes have no such gift. The philosophy of Greece was in 
existence before the era of Aristotle. Pythagoras, Thales, and 
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othen preceded Aristotle ; Socrates and Plato were his contem- 
poraries. In the sayings of the one and in the writings of the 
other there is a dear conception of the immortality of gods 
and men. The philosophical lore of Greece, in the main, was 
•derived from Egyptian sources, and thejr were of Indian, Baby- 
lonish, and Phoenician origin. The idea of immortality was nfe 
in the East in very remote aees, as shown in the Vedas and the 
2^ndavesta, and is inferred rather than asserted in Judaic 
records. Are we to understand the professor ignored his history 
for the sake of his hypothesis, or that he undervalues the evidences 
adduced as their proofs ? If Max Miiller and those who worked 
in the same field have rightly construed their theories, if the 
cuneiform inscriptions and Egyptian hieroglyphics stand for any- 
thing, we must conceive man had a conception of spiritual things, 
and a belief in an immortal principle or soul : the fact is intruded 
in the earliest historical records. 

In verification of the experience of our race through a long 
past it is asserted there is no proof of unembodied essence. To 
this assertion is opposed the belief held by the human race through 
a long succession of ages.' There are so-called religious expe- 
riences, diabolical experiences, witcheries and supernaturalisms, 
heroes, gods, and immortalities. Surely that which may be called 
the embodied testimony of the human race cannot be futile. 
Science declares the evidences of the senses are not true por- 
traitures. If then the perceptive senses are faulty, where shall 
we look for evidences, if we are to reject the almost universal 
belief of num I The material sequences have not the necessary 
endurance, they vanish into mist^ the mirage of the tropics and 
^f the polar regions are phenomena of refracdon, and yet appear 
real. The teleeraph wires to a traveller in motion move up and 
down and interlace, yet are stable and Hxed. To perception the 
mirage is real, the wires move ; conception finds the cause of the 
.diect. Our mental facts are the accumulated experiences of 
all time, and endure wherever culture endures. The testimonj 
aflbrded by the universalitv of the so-called religious sentiment 
cannot be doubted, for it nas no paid or interested advocates to 

1 Some pbikwopben divide all created beiogs into material aod immaterial ; Uie first 
■obeying mechanical Iswt Iratcaii begto no notion of Ittelfy tbo lattcrbefog tbe cao»e 

of all motion. " The immaterial agent is supposed to exist in or with matter, bot 
to be quite distinct from it, and to be equally capable of existence after the matter 
wbicb now posst^AMei^ it \* decomposed." £. Darwin instances electricity, magnetism, 
and says, From a purity of reasoning, tbe spirit of animation wonid appear to be 
capeiMe of existing as well K^imrately from tbe body as with it" (ZoouMtte, voL f» 
p. 147), and believes *' with St. Paul and Malebranche, that the ultimate causje only of 
all motion is immaterial, that is God." St. Paul " diHtingni.«hes between the l^ttfcke 
or living spirit^ and tbe Pneunia or reviving spirit/' {ib, p. 148). 



Digitized by Google 



The Law, 129 



vouch for its accuracy, or to thrust it into undesired notice, \ p 
for, as is said of the wild Arab, it wars against every creed, and 
subsists only in its inherent universality. It is the pertinent fact ' 
of existing man. It has no organized adverse interests busying 
to present an adverse class of ^cts. Lubbock (History of Civiti' 
satm) says, there is no race of man yet discovered who have 
not a belief in the supernatural." 

Unless there be some such principle as the religious sentiment, 
iiioate in the conception of man^ causation and its consequences, 
together with the guiding conscience and the continuity of con- ^ 
sdousness, wherein must be placed the idea of immortality, con- 
stitutes but an idle dream of the mind's own throwing." There 
may have been myriads of successive exbtences, but if we are 
unconscious of these antecedents, they are as if they had not been* 
It mav be possible that the consciousness of immortality may 
arise nrom the shadows of prior existences (the fiibled metem- 
psychosis of the past), but more probably it is a precedent prin- 
ciple perfected in thought, by what or firom whence, who can say ? 

Science discloses the method of the world, but not its 
<:ause," and is but the intellectual representation of the pheno- 
mena of nature, formulated in the terms of law. When a 
phenomenon arises, whose tenor does not accord with precedent 
effects, obsci vatiun and experiment set to work to find the where- 
fore of the deviation.^ When the principle is discovered, it is 
spoken of as the law governing the facts. Scientifically, laws are 
but expressions which denote the harmony of phenomena in 
accord with natural principles, which when disclosed appear to 
marshal the facts. Probably there is but one force in nature, 
tfie variations recognised by science being its conditions, appa- 
rently conflicting but harmoniously grouping. Beneath " the web 
and the woof" of fact, we seek for the cause and associate the 
idea of power, and in that idea sec the antecedent which is found 
in all effects, and Lange^s little wheel is arrived at, itself impulsed, 
showing force agencies are distinct from material conditions. 
Moreover, what is more important, we arrive at a factor zuithout 
the thing, unrealized in perception, but which in conception 
becomes the significance of all facts. 

Both the wodd without and the world within, both that which is perceived 
90d that which is conceived, compel us to look for the reality which exists in 

ach. ** It is nor thr part of wisdom to spurn the lispings prompted by the 
profound idea th.it h:is inspired tlie faith of man," *' the part of wisdom is to 
excavate that idea from amid the strange incrustations under whitli it is 

• If jiiiythin,!^ jipprars di.sjointf'd or thrown in [by chance, let the stnik'iit mark 
Uiat fur ( uiiliMnplaiion and experiment .... and tbe wtiole Ueiiigu will sluiul more 
% di:>cloicU ( liell, BritL Treat., p. *J28). 

9 
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jhSddcD, to nndentand its jueniiicaiice, and to estimate its value** {Amal, tf RH. 
Fmtkf vol. p. 415). Whedier we speak of a force, a power, or a spirit, of 
ullAoiate cause ox of an all-pervading essence, of the absolute, or of a reality - 
hefond phenomena, the terms are symbols of the Supreme, not the Supreme 
Itself (/^.). "Philosophy . , Is under a logical compulsion to make the 
same fundamental assumptions as Religion — that of an ultimate all -pervading 
power, origin, or cause** {Sb. 425.) 

The scientific postulate of the persistence of force, or rather 
the " conservation of energy," is the expression of the fact that 
every effect must have an adequate cause ; that in nature nothing 
can be lost, no particle of force can be destroyed, or pass into- 
nonentity. Concentrated forces may be dissipated, and dissipated 
forces may be concentrated, and one condition of force may pass 
into another, but the ultimate fund of the power remains for 
ever unchangeable, and it may be said as nothing is ever destroyed^ 
Aothing is ever created, creation being the expression of inteU 
li|^ce perceptively rendered to endure fir all time. When 
saence speaks of its discoveries as the laws of nature, it simply 
predicates a constant unvarying force, which is alwajrs per- 
sistent and consistent, and which under like conditions produces 
like results. To declare the uniformity of nature is merely to 
say that the methods of force never change ; that it is the same 
now as it ever was^ and will be the same through the eternal 
seons of time.^ 

The hypothesis of Thomson and Tait, the degradation of 
energy/* is a denial of the scientific postulate of the conserva- 
tion of energy/* It is asserted that red stars are extinct worlds. 
What is the fact ? a ursa majorh has a periodical change of 
colour, from intense fiery red to yellow, and is sometimes white. 
The red or reddish hue continues for a shorter time than the 
white or the yellow. Fading worlds have been likened to cooling 
cinders.* 

1 Herbert Spencer says {First Principles), *' By the persistence of force we really 
mem ttie persistence of some poww which trrascenda our knowledge and con- 
ception .... In other words, asserting the persistence of force is but another 
mode of asserting an unconditional reality — without beginning without end." 
Amberiey says, Philosophy or reasoned thought and science, or reasoned observa> 
tioD, have hoth led us to admit as a fmidaoiental principle, the necessary existence 
of an unknown inconceivable and omnipotent power, whose operation.s are ever in 
piogress before our eyes, but whose nature is and can never cease to be an impene- 
trable mystery, and this is the cardinal truth ot all religion (p. 423) and of all 
pbnosopby." 

• Lockyer, speaking of the progression ftf a planetary boily, says: '* It shines first 
as a bright star, which afterwards becomes dim and perhaps red, before the state of 
extinction is reached, to which it must surely arrive — lor do not forget that any ma:>is 
of matter most in time cease to give oat heat and light — ^whether that mass of mutter 
be a coal in the fire or a star in the heavens " (Scietice Prim, of Astrotwmy). 

The dead coal or the dimmed star, is merely an altered condition ; the coal, 
ceases to glow through a loss of its combustible principle, but the principle is 
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Tlie experiments of Joule prove where energy appears to be 
lost it exbts in another form. There is no worthless refuse, all 
reappears, redothed with its pristine energy. The hypothesis of 
Xhomson and Tait is endorsed by Balfour Stewart as joint 
author^with Tait of the Unseen Universe** wherein an attempt 
is made to reconcile the scientific world and scientific faciti 
with the Pauline theology. The authors postulate a God, and 
on die assumption of a received axiom of science the fabric is 
reared. Spinoza held that the finite was an outbirth of the 
infinite, but the authors of the Unseen Universe appear, by an 
inverse mode of reasoning, to assume that because there is a 
finite world which must pass away, therefore there must be an 
eadsdng unseen universe; that as this world must pass into 
nothingness through ^the degradation of energy,^' by the fi>roe 
of continuity, the great principle is manifesteo, and we are told 
that because of this because, the Pauline dogmas must be a con- 
tinuing existing truth, existing in an archetype.^ In infinite 
intelligence we conceive a universality, comprising in itself all 
things, although presented as the omniscient^ omnipotent^ and 
omnipresent cause, this probable possible, this existence as God, 
is only a postulate until His being is proved. 

It is insufficient to assert that because all effects must have had 
an antecedent competent cause, that therefore this cause is Deity. 
To some minds the statement carries conviction ; others accept 
the facts of the cause but deny its Divinity; others reject all ideas 
of a creative cause, and refer all phenomenal effects to automatic 
action, to chemistry, mechanics, and spontaneity ; some refuse to 

gnu on extMiing ^utuUity, .-ind reproduced tbrongb recaperati ve energy* Either the 

coD?iervation of ener:^ " ;in(l "the conservation of mnttt-r " are the merest bypo- 
iheaes, or UMire are oeitber dead particles, dead worlds, degraded energy, nor wa^ited 
beat. 

1 Attempt! to reconcile Tbeology with Science never succeed, we only get Dogna 
which postulates Deity, and the material aspect of .i boundless idea culminating in 
motion. If the j^reat continuity is to be sought in material bases fruitless indeed ia 
the faiUi fuoiided on creeds. Were there no unseen universe the continuity of 
wotldt would be pnaei fe d as ezUtfng in fbe idea, the vitalily of wbicb tbnist tbem 
into being. If the earth were resolved into its primary, yet as a particle of the 
nniverse its continuity would exist whilst one particle of its substanco floated io 
wgace. The spectrum analysis leads to the conclusion that galaxies and astral 
H f itoiS y sans, planels and aMteoritea are of analogoos composite sabstances, and if 
idl wen molved into that from whence they evolved the continuity would be an* 
brolcen so lone; m that primordial principle existed. If the universe be the expres- 
sion of the primordial intelligence objectively presented, then in tliat intelligence is 
to be eoogbt the bond of continuity. Worlds, suns, and systems, nay fade into 
Mthingneis, yet in an anbonnded consciousness the creative continuity wonld be 
for ever continuing. It requires Gfreat imagination to conceive that because there is 
an existing material world that therefore there is an existing, to us, utuet^n material 
unhene; at leaat socfa most be the oonfemioa if we accept the aminpti on of type 
and aicbetype as a theological hypothcfia. 
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argue, and are satisfied with the conclusion that if there he a 
God there is no manifestation of His Providence, and that if He 
exists He is unknowable, unthinkaUe, unfiithomable/' He may' 
be all these, and althou^ this ultimate conception may be unde- 

monstrable by finite reason it yet may exist, and all our ideas be 
bat the reflex of creative thought. In the design and purposes of 
nature, in the causative intelligence expressed in phenomena, 
faith finds both a God and a Providence. All men more or less 
idealize their conceptions. The physicist considers his concep- 
tion as the summation of facts, and as an idealization of his 
dream finds the basis of all things in "eternal matter." The 
theologian in his conception idealizes the human until it becomes 
the divine, and on human attributes founds his ideal of Deity. 

! These conceptions are idolisms. The true idealization is that 
entity of thought expressed as the Religious sentiment, engendered 
by the personation of the impersonal self, conceiving Deity as a 

f Providence, a fact and a purpose, existing in the supersensual 
as the pni^ter-natural,^ an uncmbodicd entity, with neither attri- 
butes nor parts, perfected in its own perfection, not as an idol, 

^ but as an idealization, infinite and beyond the finite conception. 
The ancients supposed they could unfold the processes of 
nature by reason only. Imagination had its fling, and for 
elements they had earth, air, water — all compounds, and fire as 
destroying and purifying. Hooked atoms and other incongruities 
held the place of chemical affinities, and Physics became a string 
of ingenious speculations. We can never by scientific analysis 
know how the kosmic ultimate became objective how the germ 

1 "Let lis acknowledge tlw pneternatural fs not ih% rapeniataral* and tiiat 
vbetber the praelernatural is present or absent, the sapeisensoal , the true saper* 
natural, may and will remain unshaken, and wbut i^ supernatural?" " It has come 
to be recognised the supernataral elements of religion are tho^e which are moral 
and aplritoid" (Dean StanWy, Aberdeen, 18t7). Tbe raperaensnal and tbe super- 
Datural both imply something above and beyond sense, effects. AH facte of abstrac- 
tion are supersensual, but not supernatural. We know phenomena by i»erceplion, 
we know intelligence^ or cause, by cooception ; as both exist in phenomena, super- 
sensual in the phrase sopernataral does not lift os beyond cause and effect, as they 
are known in nature. When we arrive ut an abstraction apprehend the iVoter* 
Naturuly or as the better word would be, the super-muntlane. Prccter is over, above, 
more ttmn, by tbe side of* near to, and also contrary to, or against, before, ilence 
we may say our apprehension orDei^, beranse it is abofe, over, more than nature, 
is Prster-Nataral, and we may even say contrary to, or against, or before, as in Uie 
relation uf (miisl; and effect; thus Pn'eter'Naturai would stand for tbe cause, or 
creator, or Ihe caused and cause combined. 

* Germ Formatioa : The Ideas of Garrod^ Sander sm^ 7homs9B^ and TyndalL 

Garrod (Royal Inst.) said in respect to amoebiform bodies {Amaha^ Forammim. 
feruy &c.), the protrusion of fine filaments (pseudopodia) is really a tem- 
porary growth, and not, as generally suppo'Jrd. a senrch for food, as the 
nutrient particles are in solution in the water, and furnish the materials tor the 
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by the most simple variations multiplies itself, as it would seem, 
•in mathematical progression, almost realizing the Pythagorean 
notion of number ; how the first simple living spot became the 
bfty tree, or the erand organism, the human form ; nor 
whence nor what is that vitality by which all these changes have 
been wrought ; nor how the first conscious sensatbn becomes 
conscious instinct } nor how an idea multiplies^ yet unifies itself, 
until it becomes an abstraction. We know the constituents of 
the simple spot ^ we see the evum and the cell ; we see the tree, 
the lichen, and the fungus ; we can verify an enormous variety of 
forms, and when this is done we fall back on its first expression, 
the life-bearing plasma. We see the falling body, slow in its 
originating motion, a moment, and. its velocity is such that no 

growth of the amoeba, and when the supply ceases growth ceases, and death 
ensues. Thus he e3q>Uins it:^"If an amoeba be surrounded equally by 
nutrient fluid the outer portion is well nourished. The inner part is less weU 

nourished, and the activity of this, the nucleus, is simply the result of motion 
towards nourishment. In the case of the amoebae which have shells, such as 
the foraminifera, the salts of lime are deposited by simple chemical precipita- 
tion (as illustrated by putting a hank of wool, soaked in turpentine, 
into a jar of chlorine). Turpentine is simply carbon and hydrogen. The 
iijdrogen united vtrith the chlorine, and solid carbon was precipitated. The 
salts of lime which form shells and the bones of the higher animals are," he 
seems to consider, " all due to precipitation through chemical action around 
the amoebiform bodies.'* '* The blood of amoebiform bodies may also be 
studied in the same wav, and may be called physical rather than vitsu.** 

If the physics are tne methods by which vitality assimilates her naterials^ 
to call it physical seems yery like saying vitality exists and that it docs not. 
Mechanics are methods of formation, but the antecedent is intelligence, and 
so the physics are modes, but the antecedent is vital action. The terminology 
does not rid us of the reality 1 

Burdon Sanderson says : — Wherever those chemical processes |;o on, 
which we coUecttvcly^ designate as life, we are in the habit of assummg the 
cxistenoe of anatomical structure. The two things, however, although con- 
comitant, are not the same, for while anatomical structure cannot come into 
existence without the simultaneous or antecedent existence of the molecular 
structure which we recognise as living, the proof is at present wanting that the 
vital molecular structure may not precede the anatomical. At the same time 
it must be carefully borne in mina that there is no evidence of the contrary.** 

Alan Thomson (Brit. Ass. Plymouth, 1S77), says: — "We are just as 
ignorant of the mode of the first origin of the compounds of the inorganic 
elements as <we are of those of Having matter^ " No student of embryology (in 
tbe present state of science) can escape being an evolutionist. No one could 
say that the development of the individual in the higher animals does not 
repeat, in its more general character, as in many of its specific phenomena, 
the development of the race, and in some respects we cannot refuse to recog- 
nise the possibility of continuous derivattcm in the history of the origin of 
both plants and animals, however we may fail to realize the precise chain 
of connection." He appears to reduce the mystery to the smallest possible dimen- 
sions — to assume a germ^ and construct the wuhole series out of it {The Times)^ 
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speed can overtake it j we are conscious of an idea, but we are 
not conscious how the idea becomes a thought. Internally we 
know we are thinking men ; we can dwell on the diversity of 
thoughts, not alone those of our own experiences, but can collate 
those of others, and perforce we are forced back on the unit, the 
idea. The idea, the increment motion, and the plasma spot, are 
each units, and bj an interchanging multiple they become magni- 
tudes. Here scientific analysis ends, and Malpighi's littles are 
resolved by causative intelligences. 

The last sentence of Laplace was, What we know is little, 
what we are ignorant of, immense." Of the same character was 
the utterance of Newton, who said, " I do not know what I may- 
appear to the world, but to myself 1 seem only like a boy playing 

Bartkm Sandenon^s theory was attacked by Tyndall. The diifereiice be tw e e n 
them appears to be the sense in which the wotds eerm and structure are em- 
ployed . Sanderson holds, ''the corpuscules are evidently oiganized ; thatthnr 

resemble in every respect the germs of the lower organisms, and differ from each 
other so much in volume and structure that they unquestionably belong to 
very numerous species." Such are the germs oi M. Pasteur. In Tyndall's sense 
thev ate not germs but finished organisms ; " yet H- was of tihese diat Bmear 
•aid that it was mathematically proved that they utm tkt or^pKOtart ^ the 
mrgamsms which are developed in aibommous liquids containing sugar when 
exposed to the atmosphere." There are many things which, if inferences are to 
hold, when argued in extremes become absurd, e.g. to say that the charac- 
teristic structures of nerve, of muscle, or of gland, exist in the <yuum at the 
moment after impregnation. From the moment it is supposed structure means 
anatomical structure, the argument used by Tyndall' loses all force. He 
(Tyndall), after referring to the germ, says, *^ tome of those particles (atmo* 
spheric) develop into globular bacteria, some into rod-shaped bacteria, some 
into long flexile filaments, some into impetuously moving organisms, and some 
into or^;anisms without motion. One particle will emerge as a Bacillus 
osMriKlfy which produces deadly splenic fever; another will develop into a 
bacterium, the qiores of which are not to be mkroscopicaUy distinguished 
from those of the former organism ; and yet these undistinguishable spores are 
absolutely powerless to produce the disorder which BactUus anthracis never 
fails to produce. It is not \o be imagined that particles which, on develop- 
ment, emerge into organisms so different from each other, possess no struc- 
tural differences. But if they possess structural differences they must possess 
the thing differentiated, viz. structure itself.** Sandermi says in the demiftiofi 
be has overiooked the distinction between anatomical observation and mole- 
cular structure." Of germinal particles of ''ultra microscopical minuteness'** 
we know nothing (although such particles exist) nor of their structural attributes 
or their development j nor can it be held there is any connection between " mole> 
cular limit" and *' microscopical visibility." In speaking of disease germs^ he 
says, « It has been found that ordinaiy baeUria may be introduced mto the 
blood of healthy animals in quantities, without disturbing the health. The 
danger of the morbific action of the atmosphere arises from their having 
been infected by miasma or contagium. The statements which Tyndall (1876) 
characterised as incautious had been, two years before, confirmed by experi* 
menters of acknowledged competence. 
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on the sea shore^ diverting myself in now and then finding a 
smoother pebble, or a more peculiar shell than ordinary, whilst 
the vast ocean of truth lays open before me." (PoweFs Nat. PhiL) 
Herbert Spencer says {Essays^ voL i, ^(07), " There is a wanant 
higher than that which any argument can give for asserting an 
objective existence, mysterious as it seems— the consciousness of 
something which is yet out of consdousness/' If the something 
which is yet out of consciousness be an idealization, the idealiza* 
tion exists as it is formulated in consciousness. Although the 
subject of the idealbation may not exist in conscious knowledge, 
the thought which discloses consciousness exists in consciousneai, 
and is an image of the mind as positive in its presentment as 
an image thrown by objective phenomena. What, then, can 
SpencePs something outside of consciousness'* be but the pre" 
siding essence which we cannot define, however we may think it ? 



CHAPTER V. 
Faith. — RBLiGioN.^lMMORTALnY.— Sociolooy. 

ViRCHOW, in his address at Munich, assumed a prominence for 
belief. Belief is faith. Faith may be a reasoned or an unreasoned 
inclusion. Its postulates taken for granted the consequents flow 
in seeming sequences. When reasoned premisses are assumed 
as a basis, whether true or false, the acceptance of the theory is 
exactly in accord with the mental condition, and its inception 
presupposes its truth. The basis may be mere audioriqr un- 
reasoned) ; it may arise from the conception of a creative cause, 
with an ideal so extended that it is clothed with attributes which 
may be imaginative, or springing from a given bereasoned conse- 
•quents, or 1^ so utterly inconsequential as to be wholly impro- 
bable. Whatever the idealization may be, and however arising, 
it constitutes the real elements of foith. Whatever variations 
may arise, the broad principles exist and become a conscience in 
•consciousness. Whatever are the inconsistencies of the thouglit 
or die changes in its condition the conception remains unchan^« 
The same principle which induces laith in imwnative theories 
lias its place with science, where there Is much ofthe speculative 
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there is too little of the proved. No man knows all sciences, their 
bases are presumed to be established ; when weighted by a name a 
faith in them is formulated, perhaps in turn to be shattered by a 
balance of probabilities* Theology and Science, presumptively, are 
reasoned conclusions : on the one hand, a theoretical God, on 
the other hand, theoretical Matter, but neither can be presented 
with the precision of evidence. The ruling principle in each is 
the same, whether it be dogmatic presumption or scientiiic 
assumption. In this view materialism^ may be as much a faith 
as the most exalted moral code, or the most transcendental theo- 
logy, or the most mystical idesdism. 

Words present difficulties, and as are the peculiarities of 
thought so are the distinctive meanings they convey. Ask a 
dozen men to define civilisation, the demiitioa would be diffisrent 
with each. Sharon Turner's is Political order, social courtesy, 
pleasurable amusements, and domestic employments Guizot^s, 
in its abstract prindple, is perhaps the more correct, The develop- 
ment respectively of social and individual activity, as marked 1^ 
two signs, the improvement of man's outward condition, and the 
improvement and development of his faculties.'' Max Mullet 
{Science of Language) recognises the difficulty. He says, ^^A 
history of such terms (among others, the * finite and infinite') 
woula do more than anything else to clear the philosophical 
atmosphere of our days." Berkeley struggled with the same diffi- 
culty. Max Miiller says : 

The infinite, we are told, is a negative idea, it excludes only. " We are 
assured in the most dogmatic tone that the finite mind cannot conceive the 
infinite.** There is no infinite, ibr as there is a finite the infinite has its 
limits in the finite,** and " cannot be infinite.** It is negative because the 
negative particle in is used.'* " The same idea may be expressed by tlie 
Perfect, the Eternal, the Self-existing," Here is no negative idea : that 
negative words may express positive ideas was perfectly well known to the 
Greek philosophers. The true exposition of ''tne finite" is ^^the shadow of 
the infinite,** Whatever may be the etymology of finis,** it stands for 
something which the senses do not supply,** but ** has an existence in the 
language of reason." We " have besides reason two other organs of know- 
ledge. Sense and Faith ; " neither subordinate to the other," but "co-equal." 
** Faith is that organ of knowledge by which we apprehend infinitude."" 

The infinite hidden from the senses, denied by reason, is conceived by faitrh 
nqderlying the experience of the senses and the combinations of reason. 
What to our reason is negative, hh/hnte^ becomes to faith positive ** — the 

Infinite/* and " if our eyes arc once opened we see even with our sensea 
straight into tlut endless all by which we ait surrounded.** 

The external seiues apprehend the finite, as heing in their own 

* If profound argument for materialism were reijulred it may be found io. 
^falsley, but able as is the stmctore raised, be meets It ao a^gonent equally abl^ 
^rfatattoD. 
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nature limited, and reason arranges and organizes that which . 
the senses present, terminating in consciousness, but this is a 
consciousness of reasoned results based on observation and expe* 
riment. The element Faith gives another aspect to the argu- . 
ment, and opens out another channel, anotlfer consciousness, 
that of the innate interior consciousness, Tht religious senti* ' 
ment'' is that ix^ich conceives infinitude, or ^self-existence 
eternally prolonged.'' The perceptive mind is bounded by its 
own sources of infonnation, and cannot rise higher than it». 
source. Faith shows a higher source. There is a perceptive 
fiuth, based on foots, evidences, and authorities, and a conceptive 
feith, which grasps the Unseen. It is by faith only the unseen 
can be appreciated. Reason leads to its confines, and faith, 
enforced by inductions drawn from phenomenal nature, leaps the i 
chasm, and in the unseen finds the factor to which the existing \ 
harmonies of nature are due. 

By this action of faith we receive the consciousness of a higher 
self — of an interior something existing with, yet not of the environ- 
ing substance. By an induction we associate the mind and the 
unseen power, visible only by its effects, with that other intelli- 
gence also unseen, but predicated only by results. Then, being 
associated by their affinities, an influx is established, recognised 
by the religious sentiment, and in faith is constituted an invisible 
existence, to the inner consciousness unbounded. Congregated 
in faith by the religious sentiment, the belief of a spiritual 
kingdom existing in the unseen is embodied. Thus the ideal of 
the idea presented in language means, " the Eternal, the Perfect, 
the Self-Existing,'* the Infinite, the Everlasting, whatever the 
phrase may be, all are embodied in the Saxon word— -osm^mf «^ all 
Uing— 'God. In this idea there can be no limit, nor can a secular 
principle be connected with it* 

Science and religion are easily reconciled. It is but to accept: 
the facts as they are condensed in consciousness and asserted by 
conscience; then all we know of this world and of the universe 
appears as one thought, an idea of extended vastness, comprised in 
one universal intelhgence. 

Martineau has asked, " What indeed have we found by moving out of all 
radii into the infinite ? That the whole is woven together in one sublime 
tissue of intellectual relations, geometrical and physical, the realised oricrlnal 

of which all our science is but a practical cop^ Unless, thereTore> 

it takes more mental faculty to construe a universe than to cause it, to read the 
book of nature than to write it, we must more than ever look upon its sublime 
face as the living appeal of thought to thought.** 

We see a thing and infer the existence of something external 



Digitized by Google 



The, Tu quo que 



to ourselves. The presence of the sensadons is conceived to be 
an anicq B atc wimiit for werting the pretence of their cause. 

Precisely in the same way we fed the pRsence <if tlie Unknowahk being, 
and " because we fed it \vtf infer the existence of a real object both externa] to 
and within ourselves. The presence of the emotion is conceived to be an 
adequate warrant for asserting the presence of its cause.*' ** The object of 
the sensations and the object of emotion might he ilhisor)': thi>^ i<i conceivable 
in logic, but not in fact. There can be no reason for maintaining the 
tmreanty of the emotioiial and the reality of the sensible object TWftnitr 
is believed in both instances on the strenpdi of an immediate intoitkMnl 
influence."* The mental process is active in each ; and *^ if it be contended 
that sensible perception carries with it a stronger warrant for our belief in the 
existence of its objects than internal feeling, the reasons for this contention 
must be exhibited before we can be asked to accept it, otherwise it will turn 
out to be a pure assumption, constituting, not a reason for the rejection of 
reli^^on by those who accept it, but a mere explanation of the conduct of those 
who do not.'" '*The denial of religion is not the less emotional than its 
affirmation j" and when men **quit the emotional stronghold to speak of those 
to whom that unknown cause is perceptible, as the victims of delusion, these 
latter may confidently meet them on the field which they themselves have 
•chosen** (vide Jm, Ru* FrntA, soL ii., p. 477.) 

Max Miiller says, True reverence does not consist in declaring a subject, 
because it is dear to us, to be unfit for free and honest inquiry. • . 
True reverence is shown in treating every subject, however sacred, 
with perfect confidence, without fear, and without favour . . but before 
all with an unflinching and uncompromising loyalty to truth^' (Sciatce 
AiJReL), " He who wants to find out what religion is, what foundation it has in 
the soul of man, and what laws it follows in its historical growth, . . 
the study of error is to him more instructive than the study of truth, and the 
smiling augur as interesting a subject as the Roman suppliant who veiled his 
face in prayer that he might be alone with his God" {ib.). If we say that 
it is religion which distinguishes man from the animal . . we do not 
mean any special religion, but we mean a mental faculty which, independent 
•of, nay, m spite of sense and reason, enables man to apprehend the infinite 
under dilierent names and under various disguises;** and when man turns his 
face to heaven certain it is that he alone yearns for something which neither 
sense nor reason can supply" (ib.).^ "The highest morality that was ever 
taueht before the rise of Christianity was taught by men with wliom the gods 
haa become mere phantoms, who had no altars, not even an altar to the 
Unknown God.** (it, 143). (Buddkistr), fThis dictum is more than questionable 
in the face of the teaching of the Vedic hymns and the Zend-avesta*) 

Religion in its origin lies in a small compass : A few words 
recognised as names of Deity, a few epithets which have been 
raised from their material meaning to a higher and mure spiritual 
stage,'* words which originally expressed bodily strength, or 
brightness, or purity, came gradually to mean greatness, goodness, 
holiness," and eventually more technical ideas. 1 he word ex- 
plaining breath, as Psyche among the Greeks, represents life, spirit, 

' Tbe watch cry of the men of the day, that is, *' Nothing exists in the intellect 
but what has before existed in the senses," is answered by the epigram of Leibnitx. 
^ Ym, nothing but inteUeet" 
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mind. Tlie same idea is found in the Sanslcrit Atman^ which 
eventually became the self. The Spaniards in their earliest visits 
to Nicaragua found it in the Aztec word Yuli (to live), having the 
same significance as psyche and atman. The Aztecs believed that 
when a person died in battle he went to the gods, and also when 
he had led a good life ; otherwise the yuli perished with the body. 
There goes forth from the mouth, they say, a something resem- 
bling the person (yuli). The same thought is found among many 
uncultured nations. With the Zulus, Uthlanga^ a reed, meta- 
phorically, is the source of being, the original meaning being lost. 
Everywhere we find the ghost, spirit, or shadow, as a perceptive 
embodiment of the conceptive thought, the mythic expression 
of the religious idea, that the man exists although the body dies. 

The link of thought expressed in words is found when the 
Greek says es-ti^ he is j the Roman est^ the German ist^ the 
Slav yesti^ the Hindu asti. The Sanskrit word is a compound of 
the root as^ to be, and the pronoun //,• the root originally meant, 
to breathe. We may then gather from language and mythology 
that each accent had its original meaning, and each myth a 
history (vide Phil. MythoLy Max Miiller). Words are not alone 
expressions of thought, as by originating ideas they frequently 
engender them. 

Blackie contemns the attempts to explain mythology, even 
under the guidance of a Bopp, a Grimm, or a Max MiiUer $ yet 
by their labours, and those of Cox, a meaning has been given to 
seemingly unmeaning legends. If they have done no more they 
have knitted world-thought with world*thought, and in tracing 
these myths to their roots have shown how the dawning mind of 
man allegorized nature, idealizing the perceptions by a concep- 
tion of the Divine. This idealization occurred not alone amoi^ 
the Gfceks and the Hindus in long-past ages, but all nations in 
the dawn of a faith have done the same. However distant or 
barbarous, the same strain of thought, and frequently the same 
Images, are presented in their legends. India, Egypt, Mexico, 
have the same myths in their religious rites, with festivals regu- 
lated by the same stellar signs ; but wherever the Aryan has placed 
his foot the similarity in derivative customs is greater, disdosing 
in mythic guise, a common or^;in* The distinctive character of 
the sentiment prevailing with all peoples goes further to verify 
the kinship of race^ than the similarity of speech and of customs. 

* The Hottentots hnve a beautiful myth of the moon sending an insect us a • 
jneaaenger to man. " (io thou to men and tell them, as I dieaiKi d^iug live, no shall 
f abo dte, and djing live." The iiweet depntod Uie bare to dellfar Uie meatage, 
who rendered it, the moon says *' As I die, and in dflng perish, in the same manner 
aliaU J9 alao die and eooM wholly to an end." The moon in anger split the haie'f 
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Flood legends can be gathered all over the world ; no race is 
without them. Taking into consideration the distinctive attri- 
butes of race, they appear to be the narrativ^e of the same 
incident. With all races is the same idea, the symbolising the 
unseen.^ 

Whatever the position of man, his dual nature pertinently 
speaks in all his conclusions. The physicist by perception 
continuing the action of his elements pronounces for material 
causes. The philosopher, whilst contemplating the principles by 
which the elemental substances cohere, combine, and change, whilst 
accepting the analysis, unearths the principle, and by a conceptive 
induction idealizes his theory, and finds beneath the moulded sub- 
stances an intellectual organizer. Uncultured man finds an expla- 
nation of nature in his superstitions, and extends his ideal into the 
tmseen.^ Civilised man founds on his superstitions his ideal and 
centres his hope on an imaginative given. The natural philosopher^ 
viewing nature as a whole, divines a cause, nameless in his thou^ht^ 
and because nameless and undefined, he hypothecates an ongtn 
whilst awaiting his proof. Thus the uncultured, the cultured, 

lip, continuing to this day; in revenge tbe bare scratched the nioon'd face, and 
^e traced continue. We have here a conceptive philoM|d^ pervnted into a per- 
ceptive disttnction. 

* Plato aptly depicts the thought. " He will reaMon that the sun is he who give* 
the setuons and tbe yean, and U the guardian of all that is in the visible world, and 
in a certain way, tlie caoie of all ttiioga which be and bit fellowt have been aocof* 
toned to behold." 

In ihM Natural History of Religtotiy Hume says, he would gbow himself but little 
acquainted '* with tbe ignorance and stupidity of the people who thought the 
doctrine of one sopieme Deity " owed its racoeM to tbe pievalent force of reason* 
In this dii} , in Euro^te, ask one of the uncultured why he believes in an Omnipotent 
Creator ? He" would not hold out his hand and bid you contemplate the joints in his 
fingerii, tbe couuterpoise they receive from the thumb, tbe softness and liesby part of 
tbe inside of tbe band, Ac, which renders that member lit for the ose to which it 
was destined.*' « He wonid tell you of an unexpected death, a bruise, drought of tho 
seasons, or cold, rains, and of such events .... as are the chief difficulties 
(in reasoning} to tbe admission of tbe idea of a supreme intelligence, but which 
to bim are tbe sote arguments for it " {ib.y p. 42). 

* The savage man lives and believes much in bis own instincts, and quite accords 
with tbe idea of tbe Latin poet, " that life could not be worth more than the plea- 
sure which renders it desirable." This feeling seems incorporated in'his ideas of 
a fotnre state, and they consider the next life to be a conttnnation of this. The red- 
skin hunter hoped to be translated to a region abounding in game. The Maori 
believed that life after death is n series of skirmishes in which the blessed are always 
victorious. The Teuton of old nourished the same hope. Civilization cramps such 
aspimtions. Would tbe cotton weaver be content to labour for ever in cotton mills, 
altlMugh they were miles on miles in length, or the wearied field hand be conlant 
for ever to dig, or the denizen of London for ever to live in tbe smoke and tnmoil 
of an exaggerated London ? 

The Indian sage believes in metempsychosis. Figuier would bang its fetters on 
the cultured mind. The climax of bis pblloeopby Is that tbe perfected sools of men 
energize tbe sun ; thin idea competes with tbe most ultra of psychological WOndemt 
And yet it is said a distinguished astronomer entertains a similar idea. 
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and the philosopher, have faith in the same unknoMrn fact, im* 
personal, unfathomable, and indefinable. 

In maintaining man's immortality i*e. the eternal or ever- 
living persistence of an immaterial essence^ we pass into the super- 
sensuai, adducing the prxternatural, thereby making the insub- 
stantial the consubstantial. By experiment it is shown that 
demental substances are in being when they have passed from per- 
ception, also that forces imponderable and immaterial are present, 
although unseen, existing in matter yet unembodied, presenting 
cficcts, using matter as the vehicle to make their display. AU 
that can be said of the impf>nderable forces may be said of the 
spirit or essence of man. The imponderable forces are individual- 
ized in their principle, as the intelligence, soul, or essence of man is 
individualized in the Ego or self. If we only accept the seen, little in- 
deed were our knowlec^e; perception knows nothing of evaporation, 
the ice is watched, it £dls into water, or is dissolved into mist.^ 

The perceptive is one phase of man, and it assumes the symbol 
as its fact ; another phase is the conceptive or intelligent and 
reasoning; through this the elements are re-collected and con- 
densed, and ftSMj^Q gases, liquids and substances are made to 
emerge. In the region of perception mind is the shadowof substance. 
In that of conception, mind is substantial and real, an immaterial 
entity existing in its own principle. We cannot put a thought 
into a crucible and bring it out a substance, but in its symbol it 
can be presented as a fact. Perception and conception, judged by 
the same rule, find their facts in effects. No natural element can 
be erased from existence, it exists in its ultimate, and by the recu- 
perative powers of nature is presented again as an effect. By a 
parity of reasoning we must say that mind, in its ultimate or 
essence, can neither be annihilated nur obliterated. Can it die ? 

If we go to theologies the teaching is of an immortality, but it 

is an immortality of the senses, for there are pictures of torments 

and suffering.'*^ This was the prevailing opinion of the old 

1 An isolattnl block uf ire, ulthuu^li »urrouuded by froitt^ will imperceptibly vaoiab 
by eraporulion. (Vide Maxwell on Ileal), 
* Famr rays be does not bold ** Uie Rombb doctrine of Purgatory*" " bnt it if 

not to be confutii^d with tile opinion of many of the fathers that there is gome inter- 
mediate state wherein mn\^ which, at the time of death, are »till imperfect and un- 
worthy and not yet in a Htate uf grace .... may still be reached by God's mercy 
beyond the ^ave." (BtermUHope, preface, p. xx.) P8rrar,in eontinimtion,.iiay8, 
tbe statements .... thai I denied th€ existiHee 4^ Hell, or (lt'nouti>rfl t/u- doctrine 
of eternal punishnifnt, are merely ignorant perversions of irhat I frinl fo frarh " 
(i6. xxi). " There are four elements in the current opinion which I consider to be 
uDKuppurtcd by Scriptare." Tliey are— ''1. The physieal tonnentf, tbe material 
igonief , the sapiens if^nl^ of eternal agonies. 2. The supposition of its oeeemrily 
eDdleis duration for a!I who incur it. 3. The opinion that it is thus incurred by 
tbe vast mass of mankind. 4. That it u a doom passed unreversihly at the moment 
of death on all who die In a state of till " (Jb» xxviii ). If this be not n denial of eternal 
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Fathers, delineated in the parable of Lazarus and Dives, and en- 
shrined as a dogma by the Church. Religion is the acknowledg- 
ment of an existing, unseen, and praetematund power ; its inculca- 
tions moral conceptions,^ in its unity and universality a concen- 
tration of sentiment, intelligence and mind, and as an idealization, 
God the Creator. The Greeks took the expression of beauty as * 
their kosmos, concentrating in the word the harmonious relations 
of phenomena. Symmetry is an outbirth of sympathy, as consti- 
tuting a Providence, thus the kosmos in its element beauty, becomes 
centralized in universality. 

It is possible the theologies of the world are svmbols of the 
science of their eras, and the science we know and nave, probably 
existed in a long forgotten past.' 

Philosophy, or reasoned thought, and Science or reasoned 
perception, admit of, as a fundamental principle, the existence of an 
unknown and omnipotent power. Experience cannot be appealed 
to as asserting an in&llibility,and observation is frequently mis- 
leading. It was asserted as a fact of observation, none more j 
unhesitatingly, none considered more settled, than that the pulsa- • 
tions of the heart occurred in all animal organisms in one mode 

pnniHhmeiit words have lost their sif^nificance. A doctrine of the Ani^lican Church is 
founded on the parable uf Dives and Luzurus, Luke xvi, v. 24. It will be comforting to 
the aboMd spiritnaltote to flnd tlwy are not such ignorant dolts aa they an pronounced 
to be by Dr. Carpenter, who in yiure ignorance of what was inculcated and believed 
in by ^At-m vented his vituperations, when their ideas are npheld by so accomplished a 
divine as Dr. Farrar. Our professors may now indulge a materialistic terminology, 
deny the intendence of their words, and so escape the charge of materiaUiiii ! 

• Zeno (564 b.c.) insisted that culture was the true foundation of yirtne. We 
must trust to .sense to furnish data «»t" knowitHli^e to be condensed by reason ; that 
nature aims at the universal, hence individuals are the means by which her endtf are 
accomplished ; that CTerytbing around ns is in mntation. decay follows leprodnetkm, 
and reproiluction decay. The cataract preserves its shape bat its waters are per> 
petaally cbangini^ — this is the aspect of nature. The universe as a whole alone is 
unchangeable. He doubted whether the mind can ascertain absolute truth. 

* The researches of Layard in Assyria have disclosed great advances in art. 
At Kougunjik, the scene of the late Mr. G. Smith's researches, ruins of edifices 
and a literature, which had existed more than five thousand years Ix' fore the Christian 
era, have been found ; also elaborate designs in sculpture, drawini^, engraving both 
in relief and surface cutting, executed with a fineness of touch which demonstrated 
high attainmants, glass bowls, enamelled brides in all coloocs ornamented with 
flowers and scrolls^ fragments of earthen vases, with ficfures so hiqbly glazed as to 
have assumed .... the iridescence of ancient lylass, hronzes inlaid with cfold, 
one of which is the Egyptian sacred scarabnus with extended wings ; bells formed 
of an admixture of brus and tin, modulated in cadences, chairs formed of ivoiy, 
copi>er rings, &c., the arch wanting in the Egjptian, early Grecian, and Roman 
architectiire ; the lens of rock crystal with opposite convex and plane facets, 
pointing to optical instruments (as does the tube of the Druids. Diodonu). Wo have 
at least the true microscope in a simple form, buried even before Rome had being, 
a lost art. In the ages of Pliny and Cicero, a water-filled glass bulb served as a 
microscope. We have besides the impressions of fixed characteia on liaked clay tablets^ 
which, as deciphered, disclose histories and pliilosophies. 

Was Babylon the mine fiNHD whence Egypt drew her knowledge ? and the 

• 

I 
I 
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only. Von Hasselt discerned a variation.^ When it is found 
that there is an innate (because universal) conception, according 
in principle in the minds of all peoples, it may be assumed to be 
fixed, however inexactly defined, involving no question of necessity. 
It is one of being} The experiential and experimental schools 
have effected at the least this good, they guard against accepting, 
as necessary and ultimate beliefs, effects which are frequently con- 
tingent and dissoluble. Man cannot escape a faith.^ Religion, 
formless in intelligence, postulates its position as fixed and final. 
It no sooner appears than a formula is instituted, against which it 
is continually protesting. The attempt is always made to confine 
it within a set of dogmas. Sooner or later the religious senti- 
ment bursts from the imposed thrall, but awaiting the new advent 
b another scheme of dogmas. This is the historv of- creeds in all 
ages of the world^ and it is not the less true that the deepest 
hostility to theolo^cal systems is inspired by the veiy sentiment 
to which these systems seek to give a formal and dennite expres- 
sion'^* (Amberl^). 

colomos of Hermes but tbe rezicript of an older era ? Tbe pyramids of Gizeb 
(aoeoiding to PwBi Snftb) ibow Ibere were adepts Id aftroaomlcal kne. The 

CbaWeans were noted as astronomers and workers in occult axU. The templ»/s were 
tbeir treasuries of knowlcdt^c ; the tile-records, recopied in Assyria, show an 
tranced civilization, founded uq pbilusopby and commerce, for amongst them were 
faond trade accounts, and if tiioee records be as oU as tbe flood legewb written on 
tbe tfleji, we have record* of ao advanced civilization precedint^ the time of Jacob, if 
Eiot that of Abram. The Chaldeans are famed in history as heincr deeply skilled in 
icience, and by tbe tiled we are assured their fame was not un idle romance. In tbe 
liae of Alexander, Bcmns ganre tbe mjtbie histories of Babylon, which, until the 
diicoTery of the ikmplitst rnine, iiefe doubled by the teamed, if they weie not ie« 
lected as impostures. 

* Up to 18^ it was supposed of erery animal possessing a circulation, that the 
cvRQt of tbe Mood took one definite and invariable direction. In 1934, Von 
Hasiselt, bapproing to examine a transparent animal of a class {j§teidiani)j found 
lohis infinite surprise that after the heart had beat a certain number of times, it 
itopped, and then began beating the opposite way, tio as to reverse tbe course of tbe 
cnent, wbicb|retumed by and by to its oiiginal diiectioii. I have myself timed the 
fenvt of tbeate little animals ; 1 found it as Rgnlar as poesiMe in its periods of 
wersal" (Huxley, L. S., p. 8«). 

- Huxley says with the " relati»*e merits and demerits " of Fetishism, Polytheism, 
Tbeiim, Atheism, Superstition, or Rationali^'ro, be has " nothing to do\ . . J* " but 
it ii Bcedfvl to say tiiat if the religion of tbe present diflbis from that of the past 
i* is because the Theolog>' of the present has become more scientific than that of 
past '*' and "because it becrins to see the nects.>ity .... of cherishing: the 
^'>biest and most human of man's emotions by worship, ' for tbe most part of tbe 
*iiest sort,' at the altar of the Unknown and Unltnowable " {H^ p. 16). 

* Hume ijayjj : " Could any statuary of Syria, in early times, have formed a just 
fane of ApoUOy the conic stone, Hflh^ahnhis, had never become tbe object of 
i«ofoaod adoration" {Nat. Hist, of This fetish, was it the debasement 

Ibe leilgione idset or the perpetoation of a tradition ? 

* '* Tbelittle spark of awakened human intelligence shines so mere a speck anid 
abysses of the unknown and unknowable, seems so insuflicient to do more 

to iUmniDaie the imperfections which cannot be remedied, the aspiration. 
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Man is most familiar with physical substance and sense exprcs- 
■sions, and assumes a reality for the facts within his eiqwrienceSi 
whether they be of uniformity, harmony, power, or beneficence. 
With all these ideas there is something outreaching experience, as 
beyond and without the bounds of man's being, or as too lofty 
and great to be held steadily before the mind : the ideal may 
merge in symbols and be prostituted to sense or may exist as 
imaginative contemplations. All formidated creeds gather their 
complexion from die habits and instincts of the people amid 
whom diey originated; this is the peculiar aspect of Judaism, 
and the personu character of the God portntved. The idei 
embodied is but an enlarged representation of numan thought, 
connect^ with a power beyond the human, the spirit which 
speaks in and through us ; in whatever words tJie ideas of God are 
framed, they are ^ mit symbolical of the supreme,'* and ^ not ^ 
supreme itself'' disclosing a being whose nature is clothed with a 
mystery which no perception can pierce, no conception can 
fathom. Between mind and nutter, between spirit and body, 
between life and substance, between internal and external pheno- 
mena there lies the gulf which neither science nor metaphysics, 
but faith only can bridge. 

Kant calls time " one of the forms of sensibility,^' Schelling holds 
"•'it is pure activity with the negation of being," Leibnitz, "the 
order of successions,'* as he defined space to be the order of 
existences. Newton and Clark make space and time attributes 
of Deity. 

Flammarion has a curious exposition of time and space. He 
■argues : 

Neither time nor space are realities. The only realities are Eternity and 

Infinity; with tlum there is no beyond, no sides, no lengthening line. 
Everything is relative. The ephcmcris in its seconds of time lives hours. As 
are eras to eternity, so are days to man. A line is a length for ever pro- 
ceeding } join the ends in an ellipse or a circle, and there is neither beginning 
nor end. We only- conceive space by imagining another space, and time but 
as an interval between space and space. We exist in time, we dwell in space; 
therefore to us they are positive quantities ; it is tlu relativeness of thing to 
thing which creates distinctions, and these distinctions are our world of 
effects. 

Time is the measure of the motions of the earth j it the earth did not move we 
should have no record of, and thus no consciousness of, time. The astro- 
nomical idea of the church was a motionless earth. The Fathers said, at 
the end of the world the diurnal motion would cease, and there would be no 



wbicb cannot be realised, of man's own nature. Bat in this sadness, ibis conscioos- 
ness of the limitations of man, this sense of an open .secret which he cannot pene- 
trate, lies the essence of all relip^on ; and the attempt to eniboiiy it in the forms 
furnished by the intellect is the origin of the higher theologies " (L. S. p. 12). 



Digitized by Google 



Time md Spate, 



145 



more time/' Had the earth been, as supposed, an immovable flat surface 
jUmnmafrd a mm immovable at the zenith and by an invariable diffused 
fighty BO movmg dudow would have been poMiblej nothing which could have 
been divided into days, boon, or minntef. Agatn^ tuppofe the earth turned 

twice a% fast on its axis as it dot<;, around the sun, then the eras would be 
doubled i a man of sixty would but have lived thirty of our years j or even if the 
motion were ten times as fast there would be the same seasons and days, only 
occurring more rapidly. Other celestial motions following in the same order, 
there would be no chttige perceivable. Again, niienMco|MGd animak, which 
live bat a short period, and perform all dke necessities of their <jrganization, 
they in proportion too have, it is to be supposed, an appicdation of life a& 
profound as ours, yet their measure of time would be different. All is rela- 
ttre ; a life of a hundred years is not longer than that of another organism 
completed in a few minutes. It is the same with space. Earth has a diameter 
of eight thousand miles and upwafds. Si^pose it diminished to the size of a 
■awWrj and all its components underwent a corrcspoading diminution^ our 
Mountains as grains of fine sand, the seas a drop, and we small as microseofMC 
infusoria, nothing would have changed for us ; we should still have had our regu- 
litTd dimensions, and the earth would have had its exact relations. "A value that 
caik be increased or diminished at pleasure without change is not a mathema- 
tiod absolute valne/* In riiis sense it may be said neither time nor space have 
any rvistenrf. If we were in pure mce, what time should we find there I 
^nbatever period we remained it would be the same. Each planet, in fact, 
mak*!-« its own time, and where there is no planet or anything answering to it, 
there is no time. Thu*^ Jupiter's years are twelve of our>^, and his day only ten 
hours ; Satum^s year is thirty of ours, and his day ten and a half hours. 

The histoiy of the imivene is the eternal secret $ our nodons 
of time and space are the successions which be^ our planet. Our 
p eic ep tiops assume its complexions, and they are registered in eter- 
nbies. In perception there is time and space, in conception neither, 
for there is no possible beyond conception when exhibited in 
consciousness; no drding sides, no lengthening lines. Time* 
and space are mutually perceptive, but are never objectively pre- 
sented, and their reladveness is only arrived at throngli changing 
phenomena. Were conception unembodied,conceptive £icts akme 
would be perceived, these facts would be thoughts rendered objec- 
tive as phenomena. Thus, if the principles by the application of 
which phenomena arise were alone present in the mincl, concep- 
tion would then be as spirit, the conception of the spirit v/ould be 
embodied, and phenomena would still surround the un cm bodied 
spirit, Dut to it there would be no objective ptrsistencej form only 
would be present, and all phenomena would be merged in the 
spiritual ideal. It would be the same with creeds as with sub- 
stance. The spirit would exist in the ideal it created, guided by 
the indwelling sentiment to recognise that which was the cause 
of its origin, foreshadowing the community between the per- 
ceptive and the conceptive. The perceptive may be ultimate in 
the order of the perceived, but the ultimate of conception is 

10 
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hidden. To man there arc two presentments — organized forms 
as vehicles, and mind as intelligence or spirit. What either is 
we do not know. In the undiscovered yet to come, they may be 
found to be diverse presentments of one principle, existing unem- 
bodied as spirit, intelligence, or essence. We know what they 
are not, however material views may attempt to confound them. 
In the argument for the immortality of man it has hitherto been 
assumed that spirit is a quality or principle existing with an 
organism, but distinct, the two consritutin;; man, the organism 
being but the vehicle by which the spirit power is displayed. 
Assuming (but which in no sense is conceded) that matter is alone 
the self existing principle, the immortality of man, as spirit is 
equally assured. By the doctrine of evolution,^ all living organisms 
through development proceed from the ovum^ or plasma spot, the 
simple bccomin'i by an ingcncration the compound and complex. 
The materia! as umption is that sensation is a property of matter 
and that throu^'h minute and infinite differentiations it becomes 
mind — graduating through organisms until man is reached, il 
then scnsatifjn be a pro{x;rty of matter, mind by emanation pro- 
ceeds from matter. Matter being indestructible and therefore 
eternal all things arising out of it, as its sublimation or spirit must 
share and possess the properties existing in the indestructible and 
eternal basis, then mind as the spirit of matter would be eternal 
and indestructible. Thus we should say that spirit in its imma- 
ture form would be matter, but in its mature form, in sublimation, 
v/ould be spirit or essence ; in man presented as mind or intelli- 
gence. Man i' individualised in his intelligence and hence intel- 
ligence in its ultimate would be spirit — and this spirit by emanating 
from an eternal and indestructible basis, would find a continuity 
in an eternal duration. It is no argument to say that because 
matter can be dissipated that mind can be dissipated. Matter is 
not dissipated, excepting so &r as our perceptions are concerned, 
and if it be resolved into gases or ether, principles or essences, it 
is still an existing and persisting quantity. We can again gather 
together the elements, but mind, even if it springs from matter, 

1 Evolation m an iM^uivucal pbru.se, signifying " tbe procenit of eroking or roiling^ 
out of «oiiietbin(( already extatlDf^, tt leiwt in iU elemento." Evototioo nodentooit 
an a iJfoceMi of development Impliee an antecedent. We have no God and all God 
theoriKLi invokint? evolution nn v\'uWnrv> f>f their special hypotbese?*, and th-tf 
whether the aolecedent or God lie personal ur imperiiODaJy or wbetiier it be inert 
mattm', with or witboot design, a ptirpoited fact» or a fortoitont concomw of atoms, 
and N^ith or without an antecedent inUHXtgjtfietm Howerer abnofd naj be the 
bypotbesiri, evolution i-f made itn ynrt-ni or proof. 

^ " Tbink ot the microscopic lurigu]«, u uiere iofintte«imal ovoid particle, which 
finds space and dofation enoogb to multipl} in eoontless millions in the body of a 
Ufing flf." (L. S,, p. 121). 
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cannot be reproduced in a material form ; it exists, as an entity, 
jwf as matter exists to perception* Thus the existence of mind 
becomes supersensual, existing as an immortal principle, by virtue • 
of the indestructible t»sis from which it emanated, existing in Us 
own affinities, and as an entity is individualized. Thus con- 
sciousness as an emanation from matter would be a self-existing 
principle, because as also derived, by sublimation, from an in- 
destructible basis. It then follows that whether we argue that 
matter is but a formulated thought, and that spirit is the first 
principle, or that nutter is the first principle, and that spirit through 
development is its ethereal essence, adopt which mode we wul, 
we are assured ^ the immortality of man in his intelligence. 
Both modes of arguing bring us &ce to face with an inscrutable 
mystery. In the one form the minor proceeds from the major, in 
the other the major from the minor — a subverting of all principles 
or reasoning, whatever the fact may be. We may lunv say, 
whatever be the position assumed, man's immortality, so far as the 
reasoning is concerned, is indisputable. If the entity or individualism 
of the spirit or essence be denied, we should be landed in a species 
of Buddhist Nirvana, an existing but an amalgamated intelligence. 
If, on the other hand, the entity is admitted, wc have independent, 
self-governing, and self-controlling spirits or essences. 

Nirvana in the general idea means annihilation. This the 
Buddhists deny, and found on the principle a grand philosophy. 
Their assumption is that as a spirit, man when purified by denials 
of self pass into the other world, and in a series of existences 
become spiritual agencies and gods. (Buddhavistas.j It is only 
when the ultimate purity is attained, a pure and perfected intelli- 
gence, that the spirit enters Nirvana, and then becomes amalga- 
mated with the supreme intelligence, existing only in its light and 
power. In this view Nirvana is an annihilation of the individual 
consciousness. But if it can be assumed that the individualism 
is still existing, it is an association of pure intellect with pure 
intellect, an existing individualism, which, when associated with 
supreme intelligence, becomes an omniscience combined with 
omnipotence. {^Vide note i, />. 113.) 

Can the idea of immortality be a phantasy ? the idea exists 
wherever culture exists. No race of man has been discovered 
vvho have not some idea of an existence beyond the life they live. 
With some uncultured races it is the conception of beings for- 
merly inhabitants of earth who return as evil spirits ; again, 
others suppose then: ancestors return as spiritual presences, con- 
tinuing but for few generadons ; others that there is a forever 
existing evil spirit, haunring and injuring ; others recognise a good 
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and evil spirit, some only a good spirit} with all there is an im. 
pression of the unseen ; its lowest expression an unformulated 
superstitious dread. With some tribes there is an evil spirit to 
be propitiated and an exalted being to be regarded and reverenced 
as the author of all good (vide LubbcxJc and Tyler). It therefore 
may be said that the conception of the unseen (spiritual agencies) 
is universal with man, but it is doubtful virhether in all cases the 
idea of the immortality of man is ingrafted with it. 

The consideration then arises — Are superstitions the debase- 
ments of a religious faith, or is the idea of the unseen an inborn con- 
ception originating with the various tribes with whom it is found ? 
We have then to hSl back on the meaning attached to the idea d 
Immortality, and have to inquire whether it be an innate con- 
ception or the result of culture ? All formulated creeds have as> 
an article of faith^ the belief in the immortality of its professors.. 
Whence does the idea arise ? The general answer is, that it Is 
founded on a sentiment (the religious sentiment). Is this suffi- 
cient ? if so the fact is formulated through a mental conception 
inherent in man and perfected through culture. Accepted as an 
answer wc must inquire in what does it consist ? Some answer it is 
a continuation of consciousness. Animals are conscious, can it be 
said they are immortal ? The answer should be in the negative,, 
because (as far as we know) they have no individualism, as the 
expression of thought, nor the mental power in its condensatioa 
as an abstraction, hence there can be no continuing consciousness, 
because there is no conscience. In man, in the abstract idea 
there is an individualism and conscience, as elements and condi- 
tions. Is this individualism a continuing abstraction ? If answered 
affirmatively, then man as an individualized intelligence is im- 
mortal ; if the individualism, being a mental abstraction, is once in 
existence, it must be accepted as being for ever existing, because it is 
an intellectual unit, not existing merely as an idea, but because it is. 
interwoven in intellectual conception, itself a quality of intelligence. 

It can be no phantom thought, because else, it would fade away 
as wanting in intensity, or be obliterated through the crowding ia 
of other ideas ; on the contrary, it is continuing and for ever re- 
curring. We then arrive at the conception of the perpetuation of 
an existing individualism consciously impressed, hence we have an 
indefinite idea as to objectivity, but as to subjectivity definite. 

7^his individualism, from whatever source it be derived, is an 
existing fact in inteUi^ence ; even if it be denied that intelligence 
is other than a material consequent, it still as an ultimate unity 
would be self-perpetuated, linked with consciousness, a conscious- 
individualism. 
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Questions of embodiment or disembodiment are merely relative 
ideas. We recognise the disembodied as an existing quality 
{^.^.), thought. The thoughts of men, dead ages ago, are recorded, 
and thoughts flow from mind to mind without a cognizable 
embodiment in substance. 

Hegel says, " The interior world, the sentiments, the contem- 
plations, and the emotions of the soul, instead of retracing the 
development of an action, its essence, and its final goal arc 
expressions of interior movements in the mind of the individual." 
If it be true that there is no moment in life when we do not 
^consciously or unconsciously) think,^ it must be conceded that 
with organic life there is soul-life ; it then follows, that in the 
ooatinuity of each £ict there are separate existences, the material 
components forming new material components, and that which 
constitutes soul, through a universality of action, in its indivi* 
dualism is for ever continuing. 

Another view of man is the social. On this Herbert Spencer 
has written an admirable work {The Study of Sociology), To be 
practical its address is to another being than man as he is. The 
ameliorations of class distinctions are admirably put, but there is 
a point beyond which the principles cannot go, and that is *^ the 
-self." The whole philosophy merely discloses the selfishness of 
man, the legacy of his ancestral aescent. The ruling trait 
throiidiout animal organisms is the instinctive self; which 
induces, not only, so-c3led cultured but uncultured, unprogressed^ 
or savage man. The true exigence of life is the adture ojf 
which includes morals and rights. The exerdse of this 
principle extends fiirther than from man to man, it indudes the 
inferior organisms. This was recognised by Buddha. The 
question is a large one, but may be comprised in a word, duty. 
The principle of its development reveals the dual nature of man, 
the sdf and the conscience. The instinct of man is self, deve- 
loping into selfishness, the root of all wrongs and evils, of 
all class, social, and theological distinctions. The true exempli- 
fication of the higher nature is the overcoming the instinctive self. 
There are recognised rights in men and in animals other than the 
self. Self is a necessity of existence, but it is a self which should 

> Kantsays, "There is no deep in which we do not dream, and that it is doe to 
the rapidity with which ideas succeed each other in sleep that constitutes a prin- 
cipal cause why we do not always recollect that we dream." " The roirid is never 
inactiTe nor wholly unconscious of its activity " (Sir Wm. Hamilton). Banlces appeait 
to bevo forestalled Kant. He saya, <<I aappoae the soul is never totally inactive. 
1 never awaked since I had the use of my memor}' but I found myself comings 
out of a dreamland I suppose that those wbo think they dream not, think so because 
4hey foc;get their dreams " {^Def. of the SouCs JmmortaUi^), 
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be so regtihted as to recognise there are other sells in the exist- 
ing life. 

Society as constituted is selfishness, on the one side endea- 
vouring to control the self of others, and still to exist, independently 
of the other sells. To the instincts or perceptions there is no- 
such institution as moral law ; and even if social restraint springs 
from a conceptive sense <^ right, the sells are for ever seeking 
opportunities to evade \i» If it were possible to educate men into 
the moral tone Sociology would be possible, but then it must be 
an education co-extensive wi)h man. A nation actuated alone by 
moral law^ with conscience as a regulator or administrator, could 
not exist beside other nations impulsed by a lower ideal, because 
it would be the prey of instinctive rapacil^. 

The principle of turn the smitten cneek, &c., is admirably' 
grand as an ethical abstraction, but as a rule of life utterly imprac- 
ticable. We have the history of this ethical abstraction combined 
with communism, and what is the record ? Those who on this 
principle instituted a theology, first abrogated the communism^ 
because self for selfish purposes abstracted the aggregated funds. 
This sect, whose principle of constitution was to suffer wrong for 
the sake of its principle, became the most selfish, rapacious, and 
unscrupulous of institutions, a shame on the page of history, and 
yet its principle is founded on the truest thought which can 
give insistance to our nature. The true principle of social rule is 
governing the self. This principle to be effective can never be 
commenced in the mass, for as man is constituted it were imprac- 
ticable. The principle may and does exist in individual instances 
and with them it ends. Sociology may be admirable as a science, 
but a reconstitution of man, alone, can make it practicable. All 
who read the work must agree with its author and his admirable 
pleadings, but at the same time must be convinced of the practical 
impossibility of its application on a large scale. It in fact says 
that the instinctive perception is to be engulfed in the conceptive 
intelligjtnce. If this were possible man would exist only in his 
higher or spiritual nature, and he would be no longer man* 
Glorious in theory in theory it must end, like the Republic, the 
Atalantis, and the Utopia ; the mythic must succumb to the reaL 

Since the world was it has been found impossible to repress 
the harsh dealings of self, without resorting to harsh measures 
bora of the self ; and the end usually is, or history lies, a harsher 
Manny* The thing still exists as the thing, with a change of 
mnsLi it is always the self. The conveniency of the self is 
tiie first principle; the conveniencies of the other sel6 are merely 
contingent or secondary considerations. Wherever man exbts- 
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there is always an inequality ; it may be of ingenuity or intellect. 
Self must rule, for as man is constituted, through habit, the self 
becomes greater than the social equities : the self is personal and 
individual, the equities are tribal and contingent. 

Spencer says, Ethically considered, there has never been any warranty for 
the subjection of the many to the few, excepting that it has furthered the 
welfare of die many $ and at the present time tne furtherance of the welfare of 
the many is the only warranty for the degree of class subordination whidi 

continues.** 

When we consider the true meaning of this sentence, it is self- 
expediency. ^ The whole that is possiue of sociolo^ is that social 
government has (must) to undergo a transformation which will 
make the regulating da^es feel, whil^ duly pursuing their interests, 
that these interests are secondary to the interests of the masses 
whose labours they direct." Spencer's observation although made 
in respect of Trades Unions, is true of the whole community; 
Even in this refinement it is self^ and self. It has been so while 
this world has been, and it will be whilst this world is, so long as 
man is man. The true rule is to 

Educate the people, and by their own force each class will assume its true 
position ; *' remove all the props by which the brass and iron folk are kept at 
the top, and by a law as sure as gravitation they will gradually sink to the 
bottom.** '^Tnouehtfulness for others, generosity, mo<ksty and self-respect, 
are the qualities which make a real kdy or gentleman,** and " one does not 
see why the practice of those virtues should be more difficult in one state of 
life than another' (Huxley). Novalis says; " We see a future philosopher in 
him who restlessly traces and questions all natural things, pays heed to 
ally brings together whatever is remarkable, and rejoices when he has become 
master and possessor of a new phenomenon, of a new power, and a new 
piece of knowledge.** 

In viewing Nature there is more to be considered than its 
external consonance. Its harmonies and accords are evidences of 

purpose. Can it be truly asserted that its gorgeous phenomena, 
hill, dale, valley, mountains, plains, rivers, and seas, its infinite 
variations of animated life, the beauty of form, and exquisite 
paintings in colour, are the ultimate consummations of the creative 
idea ?' Form and colour have their beauty, but when an 
aptness is found underlying all, they shine in a newer and more 
radiant light. This terrestrial potence, were it the ally but shows 

1 For what purpose, ohIcb Cicero, *' was the great fabric of the universe con- 
strucletl ? was it merely for the purpose of perpetuntini^ the prowth of trees and 
berbs which are not endowed with sensation ? The supposition \s nbsurd. Or was 
illdr the ezeiiisiv» 010 of Inferior anioialii ; it is not at all more protMble that the 
Deity woo id huve prodnoed so mugoificeDt a structoie for the sake of beioga wbicb, 
although endued with sensation, po«v»'ss neither npeech nor intelliccenrc. For 
wbom, then, was the world produced ? doubtles:> for those beings who ore alone 
cndoed with reason " (Cicero, de Nai. Deo., 61 1, c, 53). 
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the gauds of Nature — symbolic expressions as they exist in 

perception. There is a higher faculty which dives beneath these 
accumulated beauties, ever seeking this cause, and beneath this 
wealth of gems finds intelligent disposition. 

Matter presents her discords — flaming chaos, rapacity, cruelty, 
and extirpation. Such is the display of the material potence, and 
were that the formulator of Nature there would be no extrication 
from the contradictions, tumults, and confusions. When matter 
is confined to her office order reigns, and the seeming confusion 
is merged in that purposeness which marshals results. The 
creative idea, as applied to phenomena, is collective and dis- 
criminative y there arc no isolations and individualisms in an 
infinite plan. Nature, by the purpose of her institution, becomes 
perfect in her homogeneity. Thus the death, the horror and 
dread, the incidents of the material thought, are but the gate of 
change \ we see life in-glidcs on itself, rolling onward to reproduce 
itself, until it expands in the glory of thought. The purpose for 
which Nature was constituted becomes the inbreeding of sfnrit 
through series of changes. The stages of the pro^essive steps 
are blotted away, and intellectual Man is the exposition of natural 
factt, the objective crown of the edifice, reared by cause tbrougb 
eflEects ; and we can say with Novalis : 

** The ftigni6caiiceoftheifor]d it ivason s for her uke the world is here, and 
wlicii it has grovm to be the arena of a chSld'lilLe opanding ream it will one 
day become the divine image of her actirity/* <<TU1 then, let man honour 

Nature as the emblem of his own vpirit, the emblem ennobling itMrH along with 
him to unlimited d'^rees j'' and he who in rigid ^ec{uenc<: of tbouj^bt caa lay 
it open is for ever nm^tt-r of Nature, for her purpoM; ik her fact.** 

Recapitulation* 

To recapitulate* Did we conceive that all organic moyenients 
are of physical origin, it would lead to the inauiry into the nature 
of these ohysics, and we should be compelled to confess tha^ 
althou^ Mechanics, Chemistry, and Force fin its various pliases) 
are adapted by Nature to suit her varied requirementt, that 
matter is but the vehicle of theur eaq^ession, modelled and moulded 
by impulses Ibrei^ to it. The assumption then fc^lowstbat these 
physics aie not inbred by matter, but that matter is inbied by 
them, their interaction producing form. Further, we inquire. 
Whence are they ? A question unanswerable by science. All 
it can say is they are known as impulses through their effects. In 
organized forms we find vital action, animation inbreeding anima- 
tion, and in thib animation we find so infinite an adaptability that a 
nerve or muscle set in motion interacts on other nerves and 
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muscles, the oi^gantsm thrilling in synchronous unison j efiects 
inducing effects, and so perfect the mechanical ammgement that 
each separate part is endued with a motion of its own, and these 
motions so blended that the whole mechanism acts as a vibrating 
spring, and in its elastic rebound repairs its own waste. If we 
suppose this animate motion originated in matter, it follows that 
all objective substances are 'endued with vitality, and we must 
assume that vitality and matter are synonymous terms. Besides 
material presentments we have imponderable forces, and these 
imponderables in their blended energy create the diversity we 
know as phenomena. Beyond matter and force there is sensation. 
If we suppose sensation to be an outbirth of matter, we must 
suppose that each inanimate particle composing the universe has 
sensation. Beyond sensation we have instincts, which in such 
relations would become arranged sensations. Beyond instinct we 
have mind, a directing and controlling impulse. If we conceive 
intellect to be derived from matter then every particle of matter 
is self-intelligent. If force, sensation, instinct, and intellect, be 
derived from matter — the conclusions drawn are necessary con- 
sequences, as the mass cannot have properties which are wanting 
in the particles of which it is constituted. We must then say 
Stahl's inert mass and Hume's "brute matter*' is its own creator; 
that it has form, sensation, force, and intellect, by its own institu- 
tion, and that 10 matter is a postulate of Deity. 

In an alternative view we find a greater probability. When 
we consider the perfect arrangement and adaptation of part to 
part, whether viewed in the minutest presentment or in the most 
wondrous prodigy, we find in matter only the plastic material upon 
which every force acts, which every sense permeates, and intelli- 
gence commands, all being in, yet not of it. Are we to suppose 
tiiat the particles arranged themselves, and that so perfect was the 
accident of the arrangement that the accident is endlessly repeated* 
If we suppose that Intelligence created, that it adapted, and objec- 
tively presented its conception as phenomena, we get nearer to a 
{Mx>bable possible. We are ignorant of what matter is, the whence 
of intelligence, and how it interpenetrates and underlies all phen- 
omena. Order is but a form of intelligence. In conceiving all 
phenomena as material consequences and all things inborn of it, 
without impulsion, without intelligence, we plunge into difficulty, 
and march from s^Murdity to absurdity ; but if we consider that 
all thiii^ are the outcome of intelli^nce, the daricness is less 
oUurate, the gloom has radiations of hght. 

It is not because we do not know what intelligoice is that we 
can deny it to be a power; we see and experience its action in 
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each moment of time. It is not because we see around us objec-^ 
tive forms that wc arc to say that the substance of which these 
forms consist inbreeds its own powers. We know that the 
substance to perception can be rendered as impalpable as the 
intelh'gence and the imponderable forces. We know as art 
the technics of man, and we know there is no technic adaptation * 
without intelligence. If we contrast the technics of man with 
the technics of nature, we are bound in reason to admit that the 
technics of nature are the results of an intelligence with a power 
sufficing to execute all its purposes; and when everywhere we 
see arrangement and the interdependence ofefiecton eftct, we are 
compelled to conclude there was a purpose in the institution of 
a Universe^ and that it is the objective presentment of an intel- 
ligent tliought. If, then, there be a thought of this magnitude 
we can but conceive it as a particle of an intellig^t immensity 
concentrated in itself. We may indulge in a no cause hypothesis^ 
and confess our ignorance; we may indulge in an uncaused cause 
hypothesis, and show our aspirations for wisdom. In our abso- 
lute ignorance of the originating cause, other than the manifesta- 
tion of intelligence, we cannot present a God, however we may 
think him ; but we can conclude this originating intelligence is 
omniscient, omnipresent, and omnipotent ; that it is in but not of 
that wc know and see. We know not what it ij, we only know 
that it is, 

Man alone of all things organic and organized is an individualism 
through his mentality ; hence, because of his individualism, we must 
conceive him to bean intellectual entity, with a potence to become, 
to be achieved by culture. When we contemplate " man's place 
in nature,'^ we must conceive that there was an object to be 
accomplished by his existence, and that the purpose was worked 
out by development. He stands at the head ot creation, mind and 
matter. Wc know the grand and the mean are relative as to 
sequences, and that each are but agglomerations of particles, in 
each difierentiated until they reach a finality, that the finality ' 
of one stage is the commencing step of the next, until the purpose 
is effected through the adaptation of existing principles. Nature 
is a consummation of means. All physics are vital, although not 
sentient facts ; hence life arises by the impukions of law from 
the spontaneity of the cause. Can we conceive that the pur- 
pose of creation is accomplished by man being bom but to die ? 
We can conceive the wondrous development of organized forms, 
as we know them, and that they were instituted that man 
might be developed. If there be after this life no beyond for man, he 
exists but as a thought and expires in its utterance, and all we 
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know of that immensity, the Universe^ is as of an ingenious and 
wasted mechanism springing from nothing and ending in nothing. 

We assume to know^ but what do we know, as a certainty 
*^ of the great kosmic might Experience shows there is na 
finality in the finite. Each man in the impressiveness of his 
impressions must judge in his own conceptions— by faith, or by 
facts, a God and intelligence, no God or matter, a Creator or a 
chance. In assumption, Nageli says, We know and we shall 
know." Do we or shall we ever know all of the finite ? Du Bois 
*Reymond, in a true appreciation, says, Ignoramus ignorabimus** 
God, the Universe, and Man, as a collective fact (whatever be 
the postulates of faith), is ^^an open secret only to be resolved in 
the Unhiown. 

The wont of the age in which Hume wrote was to consider 
him as an atheist and an infidel. His thoughts, although in advance 
of his time, were founded on a true philosophy, his object being to 
induce men to think, and thereby to free themselves from the 
trammels of dogma. Sir William Hamilton says, "The man 
who gave the whole philosophy of Europe a new impulse and 
direction, and to whom, mediately or immediately, must be 
referred every subsequent advance in philosophical ideas, was 
David* Hume." Accepting the principles of Locke and Leibnitz, 
he showed the insufficiency of their results. To him mediately 
is due the philosophy of Kant, of Rcid, of Royer Collard, Victor 
Cousin, and Maine de Biran. Thus German, Scotch and 
French philosophy is indebted to Hume; but for him "Kant 
would have continued in his dogmatic slumber, Reid would have 
remained in quiet adhesion to Locke, and the materialism of 
Condillac would still be reigning over the schools of France.'^ 

Searchers for truth must commence, as great poets do, with 
Nature, thence ascending to humanity, end by idealizing all in 
Deity,^ as the rock which by the stroke of the chisel is sculp- 
turea into form, takes from art both its form and its soul. Hel- 
vetius held that the literature and spirit of the age move in. 
concert. The time was when in Italy the word virtus meant 
both morality and valour " but, transposed into viWii, it means 
antiquities and knicknacks. So also there was a time whea 
science meant something more than an apotheosis of matter. 
Thus the genius of an age means exactly the interest its denizens, 
take in it. A vitiated taste, in a morbid sympathy, may mistake 

> Schiller, in the Ideal:!, says, ** When to me lived the tree, when to me sang the 
dStw Ml of Uie fountain ; when from the echo of my life the foullcM itaelf took 
feelinff." In tlie ideald and the lite the two existences unite a< the crowning result 
of perfected art ; the life yielding the materiahi through which the iUeal accomplisbed. 
its archetypal form. 
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scientific imaginings and their consequent hypotheses for sound 
deductions, and vicious subtleties for sound morah'zings ; those 
healthy at the core will not be corrupted by meretricious inter- 
pretations, however much they be the fashion of the day, and may 
be likened to the philosopher, who, when called upon to observe an 
enormous creature crawling on the surface of the moon, dis- 
pelled the illusion by showing it was induced by a blue bottle 
fly lubricating itself on the surface of the lens. 

In all we think, in all we feel, there is a needed faith in a 
something not yet in experience, involving an archetype in a some- 
thing higher than our thought, and yet beyond all analyzation in 
thought, hidden in shadows unpierced, but which notwithstand- 
/ ing, culminates in the illimitable and the unknown. Faith is 
r the destiny of man, without which neither science nor philosophy 
could 011 be ; it is " the twinkling of that sacred particle of fire 
which does not confine its light and its warmth to the altar on 
which it glows." No theory the mind can devise can exist 
without faith \ it being that restless, productive^ vivifying, indis- 
pensable principle which is the support of our reason* What is the 
belief in the potence of matter, the fortuitous concourse of atoms, 
the materiality of the mind, and the omnipotence of physical 
' force, but faith in unproved dogmas \ It is a perversion of £uth 
when it embitters itself into intolerance. The most intolerant, 
perhaps, are those who have an intense ^th in the wisdom of 
of their own irrdigion.^ Whatever a man be, whether politician, 
experimentalist, poet, or cobbler, if he exclusively cultivates that 
calling, he becomes as narrow-minded and bigoted as the 
'Chinaman who, when mapping the world, represented die 
Celestial empire with all its Tartar villages in full detail, and, 
without that limtt^ characterized the rest of the world as wiUs 
and deserts, peopled by barbarians. Strike from mankind the 
principle of &ith, and men would have no more history than a 
flock of sheep" (Bulwer). 

The great thing of all is to know on which side we stand, and 
where. It is impossible to predicate a Deity without a Pro* 
vidence, an4 it is equally impossible to predicate a Providence with- 
out an immortality of spirit. The assumption of pseudo- science is 
that there is no God, or if there be, that He is undemonstrable,^ 

• 

' Addison, with exquisite irony, says, " that the zealots in atheism would b** 
exempt from the simple thought which seems to crrow out of the imprudent ferrour 
ot religion. But so it i8, that irreligiou is propagated with as much fierceness AB^ 
contention, wrath and Indignation, aa if the Muety of nMnklod depended vpoa it 
'{^fpectator), 

I ' Jncobi says, " To demonstrate God's existence would be to point out a glWO^^ 
j <ir causes of His existence, whereby God would be made a dependent being. 
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usthiiikable ; hence that it is impossible to psedicate a Pro- 
vidence on the hce of phenomena; and as matter is the only 
iMtsting fact, there can be no immortah'ty for man as a sentient 
entity ; but if there be a God^ a Providence^ and an immortality of 
spirit,^ then, as " this world is a school for the education, not of a 
bcnltfj but of a man,'* it follows that the onfy true culture is that 
of the mindf its culture^ in the immortalitjr of spirit^ being the pre* 
paration for an eternity. 

All thirst for an immortality. The scientific name it hmef 
thus seeking in the evanescent the abiding ; thereby the spirit or 
essence of man, wherein alone the immortal principle can residte^ 
becomes dependent on a fading or filing memory. There are 
those who, in a truer wisdom, find an immortality in unending 
progress, and thereby lift their ideal — ^virtue and wisdom, fur- 
ther and further from the breath of man, nearer and nearer to 
the smile of God." The renown of the sage rarely lives in tra- 
dition, and but for the power of picturing thoughts in hierogly- 
phics^ would find no world echo. The material, ruling the 
thought, obliterates the ideal, and ends in the nothingness of its 
own creation. With wisdom and hope as the ruling impulses, 
there were on earth peace and good will. Man in his dual con- ^ 
dition unites in himself the perceptive and conceptive : the per- 
ceptive bears through life, the ancestral taint of the organic 
descent; the conceptive finds its ideal even in a chaos of worlds. 
In the materialistic thought is met the heterogeneous and chaotic. 
In the ideal thought the homogeneous and intelligent. When man 
forsakes the ideal for the material, what is the gain ? He leaves 
hope behind, yet does not attain to certainty. 

*• Between two worlds life hovers like a star — 

*Twjxt night and morn upon the horizon's verge; 
How little do we know that which we are ! 

How less what we may be ! The eternal surge 
Of time and tide rolls on and bears afar our bubbles** {Byron). 

' Man io tbe only 8en«e ''in which pbiUmphy can eini)luy the word u duper- 
MtaraL" Sir WiiUam Hamilton termed Jacom'^tfie pioos and profofiiidy'' who 
iayfl, <* With a felicitoa<« boldness, that it is the sopematiural in man which reveals 
to him thp God whom nature conceal.*." " Mere nature do<*^ notJ[reveal a Deity to 
such of her children as cannot conceive the supernatural. She doen not reveal Ilim 
to tbe eedar and the raae, to tbe elephant and to the moth.'* (Bnlwer). There is no 
art, whatever may be tbe symbol, whether borrowed from nature, or whether it be 
a thoac^lit ohjertively presented, which doe."* not give the exiTes-ion of an idea be- 
jood external nature, in which there in not i»ome creation wliich is not found in 
iBliiie, and vhieh does not appeal to sentimentB which woold still eiist in the 
tnnermoMt shrine of man's being, even if eternal natniewerc annibflated and man 
Bare left n -spirit in a universe of spirit (vide Caz/oniana, p. 114). 

' Mallock,'' Id Life worth living for?" {XIX Century, Sept., 1877), quoUng 
Ofloiiie Eltot» mnaiki, "in these remarkable verses we have the whole gospel of 
iflieMic etfitos, at It is now preached to os, presented in an impaaiioned epltone." 
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PART II. 

ULTIMATE CONCEPTIONS. 
CHAP, I. 

< 

The Atomic — 'I hk Doctrine of I^roportion. — 

lifcRK.liL£Y 'S liyPOTHiiSIS. 

The atom and molecule arc necessaries in scientific disqui- 
sitions and are asserted to be existing and ponderable, although 
analysis has never disclosed them. That all substances are par- 
ti cled is undoubted, and that, matter exists as the basis of objcc- * 
tive phenomena, but in its pr'unordial nr ultimate element it has 
neither hnpnirtrahil'ity nor suhstant 'uil form) Berkeley said matter 
existed only as it existed in the consciousness of the per- 
ceiver, and that unless perceived, to the particular perception 
it had no existence, but, withal, it continually existed in the 
great consciousness which permeates, pervades and- surveys all 
things, ue. in that consciousness which perceived its existence and Iff 
whose conception it became what it is^ — positive to sensation, but 
negative to the conception which can conceive its ultimate. The 
particle, as an atom, appears to be capable of dissolution, but is 
not capable of infinite division, and yet it is assumed to have both 
weight and dimensions. Water containing a resin in solution, 
reflected on the screen, under an enlarging microscopic power of 
'250,000,000 (15,000 diameters), has neither speck, mm, nor 
mote, the spectrum is that of distilled water. If matter were the 
indurate substance some physicists pronounce it to be, the atom 
by such an experiment, if existing, must have been detected. 
When Thomson's infinitesimal weights and dimensions are 
reached the infirmities of the original proposition still exist. By 
sensation alone the objective material is perceived ; that which is 

1 Grabam wa8^ of opinion, that the variouii elententury subntances, now recognised 
as matter, may poMSoan one and the same nlUmate or atomic moleenle existing in 
diflferent conditionx of movement. Were tbia ultimate form at re.<<t \\a uniformity 
urould be perfect; but it always posspM.ses motion, due to n primordial imj)iilse, am! 
as the differences in the amount of this motion occasion dill'ererx-cs ol volume^ 
matter only dilTers io being lighter or denser mutter (^Graham** Jtesearc/n s). 
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not perceived hj sensation, if it exists, exists only in its primate^ 
and then, so ^ as sensation is concerned, it is non-existing. 
That a unit exists it is easy to conceive and that in it is the 
potence of phenomena,^ hence it would contain vitality, force, 
and form, and umid as a fact be the unit of life. Research is at 
finilt,and we should he content to say that possibly the ultimate of 
matter is some amorphous imponderable principle which by 
an interior action is objectively presented.' 

Anaxagoras propounded that the ultimate atoms of every sub- 
stance were the same as the substance itself. The theory of 
Leucippus of Abdera, was adopted by Democritus and Epicurus, 
who, it may be said, were the founders of the atomic theory.* 
According to them Matter and Space alone exist, infinite and 
unbounded, and have existed from all eternity, and enter into the 
combinations of all forms, but have no common property, the 
solid particles being matter, the interstices space. Anterior to the 
projection of the universe, space and matter existed unconibined, 
ultimate space existing as a perfect void. The ultimate of matter 
consists of atoms so small that the corpuscules of light, heat and 
vapour, arc compounds of them, and so solid that they can neither 
be abraded nor broken, and vary in shape, as round, square, 
pointed, and jagged, each form possessing an intrinsic pov^er of 
motion. Democritus held that the motion v^^as perpetual and of 

' Lehrhnch Fays, " if atoms can neither be measnreil nor weighed it i« plain in 
the by]|)otbeticul assumption of determinate atomic weight-s Me have nothing to 
guide as hot speeatetife fefleetion." Poacbet sayt, *' the atomie system of Leocippos 
and Epicurnfl, defended by Descartes and Gns^cndi, U overthrown. I^eibnitz defined 
an atom " to be a f<imj»le substance whicli had neither fic^re nor extent, nor capacity 
of diriiiion.^ Clark Maxwell obt»erveM, " thut which ba;3 neither figure nor extent 
ctB have no extstenoe," Thomson (Wm.) ^ny*, ** the asimmption of atoms can 
explain no |)roperty of a body which had not been previously atlrihutrd to the atoms 
tbemseUes." *• If an atom admits change of form and altered relation-: wh^re i<< its 
iBitjr ? It cannot slide upon itself, and tf it would admit of partition it would not 
hs an atom." Balfour Stewart says, *' a simpfe elementary atom Is pnilMirilf a state 
of ceaseles;} activity and change of lorm, but nevertheless always the same." 

' fjy a delicate test it U shown that the iron rorf of the electro-mn^net wa.^ 
iQcreased in length by magnetization. When the magnetizing force wnn removed, the 
irsD letomed to fts former dimensions (A. and T. Gray, Nat.t vol. xviii, p. 329). 
This appears to prove that the magnetic force resides in the particles of the iioD,^ 
htent — active only when excited. 

* The poem of Lucretius embodies the atomic theory. Dugald Stewart speak- 
iag of the poem of Lucretius, says, " It'^ sublimity will be found to depend 
diislly on those passages where be denies the intemperance of the gods in the 
goiemment of the world : in thr lively imac^p.-^ which he Indirectly presents 

tahis readers of the attributen ai:;.iii:it which hi* rea-ons- The snhlimest 

dSKhptions of Almighty power forming a part of his argument against Omnipo- 
tmee." ( On SubUmHy, Essay S) . Bnlwer asks, " Coold any one reading the poem 
conceive that the!«e harmonious lines could he -trnn^ together by a fortuitous ron- 
currence ? and follows it not as a corollary of common sense that if a poem cannot 
be written without a poet, the universe cannot be created without a Creator ? 
[GuUmuna, p. 19). 
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two kinds, a descending motion and an abounding motion, occa* : 
sioned by their collision and dash. To these motions Epicurus 
added a third, by which an oblique or circumlinear motion was 
engendered. These motions induced the collision of the atoms, 
which flying in every conceivable direction adhered by their 
jagged points i the interstices between them becoming filled widi * 
other atoms, masses resulted, in figure globular, square, or 
oval ; when closely compacted they produced solids, when lax of 
texture, water or vapour, and by their agglomerations a world 
grew into form, which was perpetually sustained by clouds of ! 
atoms rushing with inconceivable velocity into the interstices left 
unfilled through others flying off. They held that the only ^ 
eternity and immutability were the elementary atoms, that the com- 
pound forms of matter were always decomposing and resolving 
into their original corpuscules, and in this manner the world will 
perish. It had a beginning and will have an end, and when re- 
solved into its original atoms, a new world will arise from its 
ruins. This theory, with various modifications, kept possession of 
the philosophical thought of Greece, and is insisted on by 90m in '| 
the present time.^ 

> The poem of Lneietiiis U the bMis of the natcrial dreen <'tfae potenee of 
mutter." He concluded Uiat atoms are indivisible bodicOy and most be |ierfectiy -^oHi!. 

He impni^iied tlu* idea of Hpraclitus that all tbiiicrs were formeil from fire, and o\ 
others, that they were formed of air, earth, or water, or were of a bioary combi- 
nation ; and that also of Empedodes, who taught all natural sabstaBeee weie pro- 
duced from the joint union of fire, earth, air, and water. He (Lucretius) snppoiedy • 
that the atoms of ni.itttT, by variations in combination, producetl all the objects of na- 
ture, animate and inanimate, and Uustrates bis idea by showing that the endless array 
of words, meanings, and sounds, aiebut combinations of letters. He believed in the 
eternity of metier, denying its creation or destructibility and askt, if etevytiiiBft 
which disappears tbrouirh age or decay is actually annihilated, whence is the renewal 
of animal or veiretable lile ? and how do rivers continue to tlow : " "Nothing 
really perishes, nature producing new forms of matter from the materials of those 
whidi apparently have been drntrojed.'' Some phlloeophen of Lncretius's time 
were of opinion, to which he was opposeil. that there exists a universal law of i::ravi- ' 
tation, by which all bodies teml towards the centre ot the earth as the centre of 
the universe, and that in consequence, the bodies of those animals which inhabit 
tte offMiiet or ae it were, the Inferior rarface of the earth, are no more capable of 
Sdliog into the ^y which surrounds them than the animals inhabiting our side are 
capable of rising into the sky above them ; they also held Uiat when it is day on the 
opposite side it is night witli us (lib. i, 1051 -11)65). He seems to have had no idea of 
the dMnctBT of ponitive gravity, yet of q;»ecific gravity he givee a tme explunalioB, 
*'tfaat the heavfest bodies have most matter atui have fewer pores." He says, 
these pores exist not only in wool and similar boiiies, but in those hani and com- 
pact, and instances the percolation of water through the roofs of caverns, and the 
tianiimisaion of food both in animals and plants to their estrame limbs and branches. 
Light he conceived to be a subtle matter which from its tenuity is capable of an 
inconceivably swift motion. That colour cannot exist without light, and is not 
nherent iu bodies but produced by the direction in which the light impinges on 
them or on the ^ of the peroeiier, and argues colonr does not belong to the con- 
attttwnt parts of bodies, for when th^ are reduced to mlnnto partielea the colour 
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The atomic theory is sometimes called the doctrine of chemical 
proportion. The earliest illustrations appear to be those of 
Wenzell (1777), who showed when two neutral salts decom- 
posed each other the resulting compound was neutral. Dr. 
Biyan Higgins (1786) held elastic fluids unite with each other 
in definite proportion only. W. Higgins, relative and pupil of 
the Dr., propounded the same views, and mentions various com- 
pounds or azote, azote and oxygen as combining in varying num- 
bers of atoms. His idea of the atomic composition of water is that 
of science. Neither of the Higginses, Davy says, attempted to 
express in numbers the quantities in which the atoms combine. 
Richter endeavoured to determine the capacity or saturation of 
each acid and its base, and to indicate by number the weight of 
the mutual saturations. Proust attempted an accurate analysis of 
metallic oxides. He found metals unite with determinate propor- 
tions oi oxygen, and with sulphur, and that the proportions might 
be designated bv figures. Dalton, of Manchester (1803), laid 
down clearly and numerically the doctrine of multiples, and en- 
deavoured to express by simple numbers the weights of all bodies 
then known as elementary.^ His general rule was that when 

ranUbes ("lib. ii, S2.>-S32), and employs terms which correctly express the anD^Ie^ of 
incidence and of reflexion, «nd describes tlie elTect of refiuctioa io alteriog tlie line 
of direction of tiie ra>:i of light (lib. i, lUJl-1066). 

He ranMMKd beat to be a Biaterial rabstaiieft, because it excites a «pecific Montioii 
in animal bodies, and that the heat rays and light rays emitted from the sun are 
tli-tinct (lib. i, 299, UU, lib. v, (309-612), Tlie sourct-s of heat were prinluced by 
rapid motion and iriclion, auU obseniii,;; ttiat a :»pring of water was periodically 
wanner in tbe Digbt and colder in the day, he sappoeed the heat to be foroed oat by 
the compression occasioned by a diminution of temperature from tbe aanounding 
earth into the water. (Ha l he said it irns d"e t'j thr rt l tdce tetuperfttnre of tlie 
surrounding air, he wouid have given the ciplanation of uwdern science.) He 
baev water cooid exist as an invisitile vapoor, and that constant exhalations arose 
ham the 8ea, and that in consequence of these exhalations the sea does not increase 
rn quantity by tbe constant influx of rivers an ! rain, a balance hein^' thus presened 
(Ub. %, 3^1-394). Air be held to be a tangible and material substance, because 
of its violence in storms (i, :272;, and because it offers mdstaoce to falling bodies 
(ii, 230) and is a receptacle or mediani for conreyli^ soonds and odours (iv, 
o61-2l9). He notices the attraction of iron by the macrnet, and <upposf'd that 
frosD the magnet, from all other bodies, miniue and specific parUcles are con* 
tiaoaUy emanating, and the^ eroanatioiia dissipated the air from the ^aoe intw* 
■ediate between the magnet and tbe iron. As an illostration he Instances the 
experiment of a chain of iron rinj^s, andas a reason says, "a partial vacuum heinc: 
ttmj* formed tbe rins^ is impelled by the air on the oti)er side of it, and adheres by 
an inrisible bond ot union, and so in succession all the other rings are impelled, 
the adbeiioii being similar to that of gloe to wood, mortar to stone, and dye to 
wool" (llOfi-IOSS). He bad no belief in the go<Is, and writes of believeis : 
**They >aw the >kii's in constatit order run, 
The varied seasons and the circling sun. 
Apparent rale, with nnappaient canse. 

And thus they sought in gods the source of laws.** — t. 1 IS2. 
1 Simple eli'mfnt-", or elementary bodies are those substances which science has 
iailed to decompose. 

11 
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only one combination of two bodies can be obtained, it must be 
presumed to be a binary one, unless a cause to the contrary is 
shown. Atoms of oxygen and hydrogen were suggested by him 
as units because both are found in water. 

According to the theory all composite forms consist of atoms 
in distinctly definite proportions, ihis mierall^ is true, but to 
completely prove an hypothesis it should agree in each minute 
particular. This, the new system of chemistry, by almost infi- 
nitesimal divisions attempts to do, by making a molecule consist of 
one, two, or more, or even a hundred particles termed atoms. 
However great the merit of Dalton's theory, it was not until 
Wollaston published his memoirs on acids and the synoptic scale of . 
chemical equivalents that the theory was adopted ( i8 14). Berzclius 
(180S), in consequence ofRichter^s work, entered upon the investi- 
gation, (juy Lussac discovered important laws relative to gaseous 
bodies, as did also Avogadro, Charles, Marriotte and others. Prout 
(1815) observed the atomic weights of bodies to be the atomic 
weights of hydrogen by a whole number. Thomson adopted Prout's 
views, and added, if we except a few compounds into which a single 
or odd atom of hydrogen enters, the weights arc all multiples of 0*25 
or of two atoms of hydrogen. The experiments of Berzelius, con- 
firmed as they had been by the researches of Turner, threw doubts 
on the general propositions of Prout. Faraday proved by experiment 
that for a definite quantity of electricity an equally definite or 
constant quantity of water or other matter is decomposed, and 
that the electricity evolved by the decomposition of certain quan- 
tities of matter are alike. According to him the equivalent 
weights of bodies are simply those qusdities of them which con- 
tain certain quantities of electricity, or adopting the atomic phrase- 
olo^, the atoms of bodies which are equivaients to each other in their 
ariknary chemical character have equeU quantities of electricity atsi" 
dated with them. Physicists are not agreed on the atomic theory 
or its nomenclature. Dalton, Thomson, Henry, and Berzdtus^ 
adopted the atom, Wollaston and Turner equivalents, Humphrey 
DavY, Faraday, and Brande proportion or proportional. 

There are substances which, although composed of the same 
elements and have the same chemioil formula, the same vapour 
density, and specific gravity/' yet present essentially different 
characteristics, termed isomeric bodiei. They usually consist of 
few chemical elements. Carbon is usually, it may be said, always 
present, the other components being nitrogen, or oxygen, or hy- 
drogen ; some one or more of them arc in ultimate and intricate 
mixture with carbon, the number of atoms united in a single 
molecule of the substance sometimes exceeding 100 (Cooke). 
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" Leaving out of view the large mass of vi^ater which organized 
matter contains they consist almost exclusively of carbonaceous 
compounds." A great characteristic of carbon, on which the com« 
plexity and variety of its compounds depend, is the power its par- 
ticles display of combining among themselves to an extent which 
may be considered as almost infinite (ib). The discovery of the 
existence of these isomeric compounds is due to the inferences 
drawn by an anonymous writer from some experiments Henry made 
on the compounds of carbon and hydrogen. 

** To simplity is the trae essence of philosophical explanation. Matter pur*' 
sued into its last haunts no longer presents itself as one undivided stuff wnich 
can be treated as a continuqus substratum^ absorbent of all number and dis- 
tinction, but as an infinite of discrete atoms, each of which might be although 
the rest were gone," implying that they are separable and comparable 
members of a genus. " The atomic doctrine, when pushed into a theory ot 
organization extravagantly vitiates the 6rst conditions of philosophical hypo- 
thesis** {Corrtlaiifm ^ Forces).^ 

The doctrine of definite proportion which led to the modern atomic theory 
presents difficulties when extended to all chemical combinations. In substances 
whose mutual chemical attraction are very feeble the relation fades away, and 
is sought to be recovered by applying separate and arbitrary multiples to 
different constituents." " Thus, 27 parts by weight of iron would combine 
vntfa I a parts by weight of oxygen, and also 27 parts of iron will combine 
withiof of oxygen. If we retain the unit of iron we must subdivide the unit of 
oxygen, and it we retain the unit of oxygen wc must subdivide the unit ot iron, 
or subdivide both by a new divisor." " What, tlicti, becomes of the notion of 
the atom, or molecule, physically divided?" " Numerous other substanceiv 
fall under a similar category." " Taking albumen, composed of carbon, 
hydrogen, nitrogen, oxygen, phosphoras, and sulphur, the difficulty is much 
greater ; the case may be extreme, out such cases test the h3rpothe8i8'* (f^.) 

The compounds of carbon hydrogen, &c., are the ingredients of 
tiie protoplasm. Cooke says^ the chemist can collect them, 
manipulate, re-form, and trans-form them, but has never sue- 
ceeded in forming a single organic cell, and the whole process of 
Its growth and development is entirely beyond the range of his- 
knowledge " {New Chem,), Still the wild dream is indulged in ; 
for continuing he observes, he has every reason to expect that 
in no distant future the chemist will be able to prepare in his^ 
laboratory both the material of which the cell is ^hioned and 

* Grove says, ** chemical aflRnity, or the force by which disslniilaT bodies tend to 
unite and form compound:i u word ill chosen.'' Further, " that chemical action 
may be regarded (vaguely, perbapg) aa molecular attraction, or motion. Speaking of. 
tteeiploDion of guupowder, he saya, It may be a queMtion whether it is not ratbar- 
a liberation of other forces existinpr in a static state of equilibrium, having been- 
brouc^ht into such a state by previous chemical action, but at all events through tba- 
medium oi electricity chemical affinity may be directly and quantitatively divertadj 
Into otbet modes of force" {CombtUon ofForeet)* 
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the various products with which it becomes filled during life'' 

('■*.) 

"There must be something in the construction of matter, or in the forces 
which act on it, to account for the per saltum manner in which chemical com- 
binations take place, but the idea of atoms does not seem to account for it.** 
" I cannot accept as an argument in fiivour of the atomic theory those coro- 
Mnnfions made to support it by an arbitrary notation." Tlic conclusion of the 
r (m Chemical Affimty h as follows: — The licence taken '* in theoretical 
groupings deduced from this doctrine may produce contusion rather than 
simplicity, and are to the student an embarrassment rather than an assistance? 
(Grmre.) 

Cooke, speaking of the new chemical formula, says : 

Our deductions are the cxprevsjons of theoretical conceptions, which we 
cannot for a motiient believe uere realized in nature in flu conrrete forms 
our diagrams embody," *• Theories are the only lights with which we can 
penetrate the obscurity oi the unknown, and they are to be valued jutt so far 
as they illuminate our path. Thi« ability to lead investigation is the only 
tnie test of any theory." The modern theory of molecular chemistry is the 
outgrowth of new discoveries. Although ** the cause \vhi( h determines the 
growth of organized beings is still a perfect mystery, we now know the 
materials of vvhit h they consist are subject to the same laws as mineral matter, 
and the complexity may be traced to the peculiar qualities of carbon." 

Molecules are still in the region of hypothesis. Though they 
and atoms are busily introduced into ev^ery scientific treatise, little 
is known of what they really are. Clerk Maxwell sa3r8, "a mole- 
cule in hydrogen gas is identical with an atom'' (how widely the 
^new chemists " differ in their idea of a molecule is illustrated in 
every step of their theory), although indestructible, it is not a hard 
rigid Ixxiy capable of internal movement, and when excited emits 
rays the wave-lengths of which arc the measure of the time of the 
vibration of the molecule/' The otnection to all molecular theories 
hitherto propounded is that none nave presented a mathematical 
solution. l*he first may he stated to be attraction and repulsion. 
When the former preponderates the body is a solid ; when both 
are equal, i.e. in equilibrium, it is a fluid ; when the hitter is in 
excess, gas results. This is Boscovitch's theory, the force fbd 
presented in the guise of molecules. To the iaea embodied by 
Boscovitch Faraday inclined. The second is that the atoms of 
matter are mutually attracted by a law analogous to gravitation, 
but surrounded by an atmosphere repulsive one of the other, in 
die same manner as are the particles of elastic fluids (in odier 
words, polarization). From this theory it is said some mathe- 
matical deductions may be drawn in the shape of equations of 
equilibrium and of progressive and rotary motion, but from whence, 
by this theory is to result liquefaction and crystallization, 
is not shown. " Navier and Poisson, in their theories, shuw 
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what latitudes may be indulged in/* The third theory is the 
supposition of forces sufficiently powerful to prevent the impene- 
tration of solids by solids, but which are ^et sufficiently strong to 
prevent their cohesion being destroyed without the application of 
great force, and yet are insensible to bodies at a minute distance 
^m them. This theory also presents data for mathematical 
analysis of some sort, but the difficulty is relative to the definite 
integrals. These theories jointly point to force foci and polariza- 
tion. All wc arrive at in the shape of a definition is the old 
theory of Democritus and Epicurus, that indivisi/jlc particles in 
their agglomerations budded the Universe. The conclusion of the 
theories of these philosophers is the peroration adopted by Clerk. 
Maxwell, at Bradford, which excited such an ethical glow in the 
mind of a popular lecturer. There is no severance in principle, 
matter is created or uncreated ; if uncreated, it exists by its own 
energy, and all thini;s and thoughts are of it, and is the Primal., 
Uncreated cause. Matter is defined to be an inert mass composed 
of parts and moved by forces. Where in all this are we to find 
the motor fact ? What becomes of the philosophical axiom that 
"likes produce likes A dilemma is presented only to be 
solved by Hume's doctrine of probabilities. 

To say there is no such thing as matter, originating from the 
supposed teaching of Berkeley excites a general sneer. Did he so 
teach? Where, in his theory, is such teaching to be found? 
His whole hypothesis is based on the notion of phenomenal 
objects existing in the mind — ideas. The theory is that matter 
has no existence, except as it is perceived by each particular 
mind \ but he maintains it always exists in the conscious mind of 
God. Hume asserts Berkeley's arguments (though otherwise in- 
tended) are in reality merely sceptical, for they admit of no 
answer, and produce no conviction" {Essays^ vol. ii, p. 224). 
Frascr (Berkeley's editor) says, " The present existence of some- 
thing implies the internal existence of mind. If something must 
exist eternally, being as such involves mind. Berkeley's Natural 
Theology is grounded on the very existence of sensible things, 
apart from ^1 marks of design.^' His whole argument respecting 
God is an a priori assumption/' His theory of vision is accepted 
by science, but was denied by Petersfield, who contended the 
distance of visual objects depends not on custom and experience,^ 
but on original connate and immutable law, to which mind has 
been subjected from the time it first entered into our bodies. 
The power to judge distances is an educated quality. Helm- 
holtz holds this theory, but Tyndall holds an opposite view, based 
on facts supplied by Lady Annerly in her observations on newly 
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^hatched chickens.^ Condillac suggests we gradually learn to 
hear, see, smell, taste, and touch. Erasmus Darwin was of the 
same opinion. The senses may be perfected by a reasoned com- 
parison, but the potcnce appears to be innate. Malbranche*s 
proposition, that a man blind from birth ceasing to be blind could 
Jiot distinguish between a cube and a sphere, shows only that par- 
ticular conditions, /. e. ideas of things, are acquired by experience, 
and that the senses are the avenues by which experiences are 
realized . 

Berkeley's theories : 

Light, heat, colour, ftgiirt-s, cold, extension, are so many notions, sensations, 
ideas, or expressions on the senses, and cannot be divided even in thought. 
When the scent of a rose is suggested the rose is suggested, because it is 
impossible to conceive in thought any object distinct from the percepticm of it. 
'If they be not perceived, or do not exist in my mind, or in that of another 

•created spirit, tney have no existence, or they subsist in the mind of some 

•eternal spirit. Matter is only the unknown support of unknown qualities. 

•Qualities are only sensations or ideas, and exist only in the mind perceiving 

.them. 

The terms of language convey ideas often contrary to the true philosophy of 
the thing. We say the sun rises and sets ; these appearances are but the effects of 
the world turning on its axis. There is in language an exoteric and an esoteric 

mind. Before we argue on the philosophy of effect it is quite necessary the 
meaning of language should be understood. Thus, fire burns is an exoteric 
thought j esoteric, as the vibration of particles, but whether the exoteric or the 
-esoteric meaning is resorted to it is onljr an eifiect. " Difficulties are occasioned 
hf supposing a twofold existence in the objects of sense— one intelligible or 
in the mind, the otiu r real and without the mind.** The doubtfolness which 
bewilders and makes philosophy ridiculous vanishes if precise meanings are 
annexed to words, for unless there be a fixed meaning it is in vain to dispute 
about the existence of a thing. 

TMng^ or being. The most general name of all comprehends two kinds 
•entirely distinct and heterogeneous, having nothing common but the name^ as 
spirits, ideas, the former active, and indivisible, the latter inert and fleeting. 
We comprehend our own being by inward feeling, that of others by reason. 

The difference between natural philosophers and other men in regard to 
natural phenomena consists not in an exact knowledge, but in greater large- 
ness of comprehension, whereby analogies, harmonies, and agreements are 
discovered in the works of nature ; the effects are explained and reduced to 
general use. 

Material 'vienvs were first induced by men supposing that colour, figure, 
motion, and the sensible qualities or accidents existed without the desire of 
the mind. It seemed needful to suppose some substance in which it did 
-exist, as they could not be supposed to be self-existing j but when it was 
shown these qualities did not exist vi(ithout the mina the substance was 
:atripped of its efficacy. The concurrent consent of mankind is adduced as 

^ Lady Annerly observed cbickeos hatched by a hen. I have reared many 
hundred chickens. As ageneral mle the hen teaches them to peck. It U the exception 
Jo find the chick peekswithout instruction . Of what chickens hatched in an Incubator 
would do, I have no experience (tnVe note 1, p. 97). Galen's goat appears to sapuly 

the needed evidence. 



Digitized by Google 



Matter exists in Idea. 



167 



an argument for the existence of matter, as if it were the immediate cause 
of their sensations ^ but this is only a proof how men impose on themselves, 
and arises from their perceiving ideas of which they knew they were not 
the authors, and ltd to the supposition that the objects of ptrccption existed 
without the action of the mind. The knowledge of nature is the ^sequence of 
a succession of ideas, by which predications are made concerning ideas, which 
idns are the perceptions of things, the things themselves being but embodied 
tiioughts existing in consciousness. The finite comprehends the finite j the 
spirit finite perceives infinitude. The perception of ideas does not imply the 
relations of cause and t ticct, but is only a sign of the thing signified ; and 
matter is only an inert substance, by the presence of which ideas are excited in 
Qt, and is the increment of simple ideas. The divine will is the cause of the 
phenomena being constituted, combined, or substantiated. The mind is a 
necessity, because the object requires a percipient, and exists only as perceived 
and conceived by intelligence, sense perception being all real, and conception 
its imaginary existence. Mind thus has the place of locality and space. " The 
very existence of an unthinking being consists in its being perceived.** 

MtHom can only be relative. There must be two bodies, the positions of 
wfaidi are varied, yet one only may be moving. We concehre space in the 
exclusion of all bodies. Things must be the passive objects of a conscious 
mind, or be controlled by minds; or, if active objects, then by minds conscious 
of and capable of regulating them. 

Matter is an inert, senseless substance, in which extension, figure, and 
motion subsist, but these qualities are only ideas existing in the mind. An 
idea can only be like another idea. It is possible substance can exist without 
the mind, but it must be known by sense and reason. By sense we know those 
things perceived by it, but it does not inform us that things exist without the 
mind. Because extension and form exist in the mind it does not follow that 
the mind is extended and figured, for they are qualities only proved in it in 
the way of idea. Thus words express things, not qualities incidental to them; 
and how matter can operate on a spirit, or produce an idea in it, is what no 
philosophy explains. The connection of ideas does not explain cause and 
efect, but is only a sign of the thing signified. 

The whole visible universe consists of types, or signs, reflex. Man is a sort 
of organ played on by outward objects. " and as is the difference of textures 
and nerves, so are the motions and effects produced." 

Of fine i*gfMey, The difficulty in such discussions is confounding things 
evidently distinct, as body and spirit, motion and volition, certaintv wim 
necessity, and in the supposition that man is not a free agent ; then pleading 
for freedom of thought and action. The only true notions we have of free 
agency or action is by reflecting on ourselves and the operations of our own 
minds. To unteach men their prejudices is adiflicult task, but it has to be done 
before they can be taught truth. 

Timr being nothing when abstracted fix>m the succession of idras in our own 
minds, it follows that the duration of a finite spirit must be estimated by the 
number of ideas, or actions succeeding each other in the spirit or mind. It 
is the same with extension, motion, and other qualities j consider them by 
themselves and they are lost. 

The power to recall ideas is but to will, and the idea arises in the imaguw- 
tioo i but the ideas perceived by sense have not the same dependence upon 
will. The ideas of sense are more distinct thin those of the imagination, and 
have more steadiness, order, and coherence. The sensations are the laws of 
nature, which we leani by experience. The teaching is that certain ideas arc 
attended by other ideas, which enable us to regulate our actions for the benefit. 
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of life, without which we should not know how to procure pleasure, or to avoid 
pain. It is by the iliscovery of the connection of ideas we are enabled to act. 

Every phenomeiuil clKini^c requires a cause, which cause cannot he itself 
phenomenal. Visible ideas are the language which informs us of tangible ideas 
when wc excite certain motions in our bodies. *' Sensible things arc ail im- 
mediately perceivable, and those things immediately perceivable are ideas 
which exist onl^ in the mind.** '*Tlie brain, being only a sensitive thing, 
exists in the mind." "Things are imagined as truly in the mind as things 
which are perceived" by the senses. All that we know or perceive are our 
own ideas." If "all iileas are occasitnuil by an impression on the brain," it 
is an " idea imprinted on an idea, causing the same idea," I'his would be 
imintelligible. <*The reality of sensible things exists in an absolute existence 
distinct nom them % being perceived, it follows sensible things must exist in 
the mind. The conclusion must be, not that they have no real existence, but 
as they depend on my thought and have an existence distinct from being 
perceived, there must be some mind wherein they exist.'* The mind does not 
create the thing, it perceives it, but to that mind it is an existence only whilst 
it is perceived or exists in idea ; but to bean existence it must exist in some mind 
by which it is always perceived. Philosophy attributes to sensible things '*an 
absolute existence distinct from their being perceived by any mind whatever." 
*' Is there no distinction between saying there is a God, and therefore he per- 
ceives all things, and in saying sensible things do really exist, and if they 
really exist they are necessarily peiceived by an Infmite mind i theret'ore there 
is an Infinite or God V The distinction between the mind of man and that 
of God, the Finite and the Infinite, is that the Infinite always sees, the Finite 
only partially and at intervals. Man camnt conceintt even m tkougki aU ke 
holds to be true in fact. 

" By matter I suppose something which may be discovered by the reason 
and not by the senses.** We have a congerie of sense iileas, or })henoniena, 
presented to the ditlcrent senses j we perceive -some qualities and infer others 
which these suggest. 

That which Berkeley refers to as the supreme mind, Mill terms 
the permanent possibility of sensations ; Hume and Comte accept 
their orderly appearance, but prefer to be ignorant of the cause of 
that order. ^ 

There are two states — the entypal or natural, the archetypal 
and eternal — existing from everlasting in consciousness. Berkeley 
supposed himself to be subjected to influx from the Infinite mind. 

In the above digest the bishop has spoken for himself. It 
presents some prominent points ol his theory. I he words gene- 
rally are his, the ideas always. 

* Byron, in relation to Berkeley's idea, Opening Canto XI, Don Jiianf sayv:— > 
When liishop Uerkflny Mtiitl, ** There wiis no lUHtler," 
And proved it — " *tw«« no nixtter what he miid.'* 
Brewster remarks, *< Tba celebrated and ing«nioa« Blibop of Cloyne, Principle* of 
Human Know/ci/irr, denies, without any efrtsmony, the existenee of any mutter 
whatever.'* "This ileduetion, however siiiiriilnr, wnf« remllly mnde iVom tlif theory of 
our perceptions hiid down by Descurtett and Loeke, and ul that Unn- generally 
receivM in the world. Aecording to that thnory, we paroatve nothing but idea^ 
whteb are present in the mind and which have no dependence whatever upon 
external thingii ; so tliat we havo no Offdence whatever of (he exbtence of any* 
thing uxteroui to our mindj)." 
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CHAP. II. 

Matter. — The l)i:r.i ast Address. — The Birmingham 
Oration. — Heat, a Principle Conditioned. 

Vitality \s the integer of life, an ultimate fact, and through the- 
spontaneity of its action we have phenomena, moulded matter ;. 
but in the materialistic philosophy Matter, undesigned^ becomes- 
the parent " of all form? and qualities of life.'* 1 

From time to time attempts have been made bv I hcologians, 
by addresses and treatises, to arrest the materialistic tendency of 
thought inculcated bv the teachings of the science lecture-room. 
However eloquent the denunciations they have failed to effect 
the purpose intended, because the questions have not been 
unbiassed]/ argued, or because the arguments have been founded 
on a given. Authoritative dogma is effective when addressed to 
fdxxhy but doubt can be suppressed alone by reasonings from an. 
inevitable induction on or from proved antecedents. The mate- 
rialist starts with matter as his given; the theologian with a 
triune God and his attributes. 

The science professors (with rare exceptions) have been silent^ 
or have covertly promulgated views according with those of " the 
Belfast address'' and " the Birmingham oration/' In Germany, 
when Haeckel's m God hypothesis was presented it was received 
with a shudder {Timei reporter). At Belfast, in an assembly of 
the representatives of the science of England the address" was 
listened to, and its tenets accepted without protest. Whilst at 
Birmingham other ultra views, ingeniously and speciously pre- 

* Serious inisconcfptions, Jevons {^Principles of Science) sriys, arc t ntt rtalncil by 
some scientific men as to the logical vulue of our knowledge, lie cxi)rc.>ses a 
Strong conviction that "the reign of law will prove to be an unverified 
hypothesis, the uniformity of nature an ambiguous expression, the certainty of 
our scientific inferences to a great extent a delusion. Science is of valia- while 
the conclusions are kept within the limits ot the data on which they are foundeil. 
Our experience is of the most limited characti r, while ourmeut;d powers si ein 
to fall infinitely short ot the task of comprehending and explaining full) the 
nature of any object. I draw the conclusion that we must interpret the results 
of scientific method in the affirmative sense only. Ours must be a truly posi- 
tive philosophy, not that false negative philosophy which, buildiiu; on a few 
material tacts, presumes to attest that it has compassed the bounds of 
existence, while it nevertheless ignores the mo>t unquestionable phenomena o£ 
the human mind and feeiinga" (Dean of Manchester, 1876). 
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sentcd, were greeted with applaufe by the scientific worthies of 
the Midland counties. The snare of words, with artistic mar- 
shallings and graces of elocution, are calculated to subvert the 
judgment for the moment, by giving an unreal gloss to hypothefet 
and the inductions derived mm them. Examination may prove 
their falhicy, but in many cases the words do their intended work, 
as all men have not that character of doubt which excites reflec* 
tion. Tyndall, although extreme in hi» assumptions as to mate* 
rial consequents, sometimet doubts the soundness of his premiss* 
He says : ^ What baffles and bewilders me is that from the motions 
of these physical tremors {mUcular hypathetit) things so utterly 
Incongruous with them, as sensation, thought, and emotion, can 
be derived/' ^ Matter being motionless unless moved by forces, 
^ physical tremors'' are movements from without, inborn of vital 
energies. All science proves that the motions of matter arise 
through impulsions from without. This should suffice to dbprove 
that matter, in any way, originates ^ matter assumes a more 
moderate role than that of creating. Pursuing the subject, we 
have the professor saying, " As far as the eye of science has 
hitherto ranged through nature, no intrusion of a purely creative 
power into any series of plic/KJUiena has ever been observed." If 
an intricate mechanism or a common ju'fj be presented for inspec- 
tion, in them, no more than in nature, (Jo we see the fact '*of 
a purely creative power/* We sec the tilings in their (xrrfcctcd 
forfiis ; in the same way we see in nature perfected forms. In 
tlie m(:( hanism and the jug ^nmj an intelliyent flf;iiyner has 
been at work. Where is the distinction in principle between 
man') work and that of the intelligence tf/ which nature's work 
is diie ? If materialism ( an only be supported l>y absurd sophisms, 
where are we to fmd a stable foundation for it r if the utterances 
qu<jted l)e icience^ well may it be said that science is but 
''scientific (?) ima;:nnation." No thinker would dissent from the 
proposition that it has l)cen the vocatimi and triumph of science 
to disclo^ie the method of nature j** the objection is to those who^ 
viewing the worked up materials, see in the material the causal fact* 
Even amateriah'st can be sentimental — emotional were perhaps the 
proper phrase. Profoundly interesting, and indeed pathetic, are 
those attempts of the opening mind of man to appease its hun^ 
fot a cause/' The emtionai sneer mav be answered by pitying 
the man who can urge that an effect nas no antecedent cause* 

' ** Th*- f':u iilti<-s <A the mind are outhidtr the field of v ience, for w*- f our 
knowlcdgf (A them, not through tlie vrnv s hut hy the retroM>c( tion ol < */n- 
M:iou»nct»ik'' (Porter, Hc 'unci and R/ifeUttion^. i>|>tnt'er layw, ** thai of the *ub- 
Stance of the mind notbing h or can be knontn by icieiiee.** 



Digitized by Gopgle 



struggles againsf the Charge of Alaterialism. 171 



A paper is offered as an apology for the Belfast address {Frag. Sci.y 
p. 538, 2nd Series). The title is a misnomer, and proves to be 
the defence of a thinly disguised atheism. 

If Tyndall does not fear the charge of materialism, why does 
he so continuously struggle against it ? If he believes matter to 
be what he asserts it to be, why does he not rest his vindication 
on his propositions ? Darwin (about the best-abused man of the 
time) affbrds an example ; unruffled by ''winds of doctrine," or 
the stormings of his assailants, he rests on the conviction that he 
has done his best to present in an intelligent form creation's facts. 
When the boundary of experimental evidence" is passed, that 
of imagination and sensationalism is usually entered upon. 
Nature is the measure of our perceptions. New problenis 
are presented ; we look for the interpreter, he comes ; we 
have only the same old wares* newly polished. We turn to 
Nature, she is a true witness, she cannot lie, and will not be 
debauched. £ndless and boundless in her resources, the oneness 
everywhere found — in finite diversity, the synchronous life of the 
mass serving innumerable ends, without preference, but with a 
forever existing emphasis. In her growths, decays, and recupe- 
rations, to the true seeker there is no room for imagination* 
Nothing appears to be final, all a rapid metamorphosis, the con- 
summation of a purpose, — the termination of phenomena in man. 

The literature of an age stamps the character of the age, and 
the lesson to be learned is that history^ like all things dependent 
and finite, repeats herself. To instruct, a teacher should occupy 
the whole space between himself and his hearers, and draw from 
&ct8 supported by evidences that induction which should pene- 
trate the sense of the crowd,^ in his strength aiding and helpings 
or the aim of his philosophy will become vague and indefinite. 
Bacon, as an aphorism, has— Words are the counters of wise 
men, but the money of fools.'' 

Whether matter be the creator of nature, with mechanics and 
chemistry as its moulders and workers, or whether they be but 
the tools of nature, and matter the vehicle by which phenomena 

1 <« I have a strong imprenion that the better a cUscoune is as an oratioii the 
wofse it is as a lecture. The flow of the discourse carries you on without 
proper attention to its sense ; you drop a word, or a phrase, you lose the exact 
meaning for a moment, and while you strive to recover yourself the speaker 
has passed on to something else." " Our way of looking at nature varies." The 
great business of a scientific teacher is to imprint the fundamental facts of 
science. ^^^7 used, or hm enunciated, should afterwards call up 
▼ivid images** or that which furnished the demonstration of the law, or the 
illustration of the term,** the teacher endeavouring not so much to show a 
thing to a learner as to make him see it himself** (Ueimholtz). 
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is disclosed, is the scientific contention of the time. If matter be 
that which Tyndall affirms it to be, in it we behold the creative 
principle, and the interval of time between now and that of 
Lucretius is swept away. If this position be but assumption and 
anarchism, matter then becomes the objective form of a sub- 
jective idea. 

The address delivered at Belfast (1874) may be said to be the 
initiation of the scientific materialism of the day. The utter- 
ances of convictions, though not in consonance with those of 
other men,who shall condemn ? A man should stand or fall by his 
own avowal, but when others arc used as cloaks for the opinions 
of an author, when works are misquoted, or misconstrued, sug- 
gestin.q; views which their authors neither professed nor possessed ; 
though the argument presented be powerfully handled, however 
subtly the conclusion may be presented, doubt is awakened, and 
that doubt induces examination, and when the subject is divorced 
from subtleties and imageries the fact appears, either deformed and 
distorted, or shining in the simplicity of its truth, and by its own 
energy enforces conviction. An acquaintance with the worlcs of 
Giordano Bruno and Gassendi would never brand them as mate- 
rialists ; nor from their works could it be conceived that either 
Goethe or Carlyle rejected the conception of the relation of 
nature to its author."^ A comment rather than a criticism on 
parts of the address is here attempted. 

The contemplation of nature discloses that every physical Ikct 
displays energy and contrivance, hence an intelligence linked 
with a power sufficing to consummate all phenomena. When 
• Huxley asserts that ^' mind is the only certainty^* and Tyndall 
discerns in matter ** the promise and potency of every form and quality 
of life (Times rep.), we have a conflict of (^pinion. John of 
Erigena, with whom Bruno concurred, said all things were 
created by intelligence, and to intelligence all thinp^ win return 
{vide Draper, Con. of Sci.), Materialists do not distinguish that 
mind and matter are distinct in principle ; that a vase and its 
contents are not the same ; that the vase can have one origination, 
its contents another, and yet be presented as a single object; 
hence arises the indiscriminating rubbish almost invariably found 
in materialistic treatises. 

When the material idea is reduced to a syllogism, we see the 
outcome. 

Matter, an inert mass, is affirmed by materialists to be indestruc- 
tible and eternal. 

' Till- copy of tlif licltast address quoted is that of the 7th thousand 
(Longmans, 1874) j the references to pages are bracketed thu:, (o). 
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From matter proceeds all forms and qualities of life." 

Ergo, brute matter'' (Hume) — ^pronounced by physicists to be 
inert — is the creative principle. 

Notwithstanding this induction, we are compelled to conclude 
that the technics of nature are something more than material 
accidents. It may be said this is a reductio ad absurdam; 
precisely $o} but not the less it remains the logic of the premiss* 
We see surrounding us eveiywhere the technics of man in con- 
trast with the technics of nature, and although as far removed as 
the finite from the infinite, both are the technics of intelligence, 
as containing purpose and design. 

Varied are the opinions pronounced on the address. The 
unthinking hail it as a searching analysis of science. I have 
heard it stigmatized as " the froth on the tub," and as " an 
ill-digested sensationalism.^' If science be, as Huxley savs, 
" trained common seme^'' many of the conclusions are illogical and 
unsound. To my mind it is what a law-pleader would term a 
negative pregnant \ negative indeed, for it is pregnant with 
nothing, an idle and at the same time a mischievous dream, 
founded on crude hypotheses and ending in illusions. 

The atomic theory is dwelt upon. Lucretius is made to say, 
" Nature pursues her course in accordance with everlasting laws, 
the gods never interfering.*'^ Giordano Bruno is thus cited ; 

Struck with the problem of the generation and m^ntenance of organisms, 
and duly pondering it, he came to tne conclusion that nature in her pnxluc- 

tions docs not imitate the technics of man ; her process is one of unrave lling 
and unfolding. The infinity of forms under which matter appears were not 
imjposcd upon it by an external artificer j by its own intrinsic force and virtue 
St brings these forms forth. Matter is not the mere naked empty capacity 
which philosophers have pictured her to be, but the universal mother who 
brings lorth all things as tne fruit of her own womb** (lo). 

After a diligent search I fail to find that Giordano Bruno 
(1600 A. D.) entertained the views imputed in the text. By Draper 
{The Conflict hetzvecn Science and Religion) Bruno is cited in a 
directly opposite view.- 

* "Finally, we are all sprung from celestial seed} the father of all \% the same 
tther from which, when the beautihil Earth has received the liquid drops of 
moi'^tune, she being impregnated, produces the rich crops and joyous groves 
and the rac es of man ; proiluces all the trihcs ot beasts, since she sup})lies them 
with food by means of which ihcy all support their bodies j on which account 
she has justly obtained the name of mother. That which first also arose from 
the earth, and that which was sent down from the regions of the sky, the regions 
again receive when carried back.** — Lucretius (book ii, 998-1000) {'uuk 
note 3» P- '59)-. 

^ In h'lH E'venin^ Conversations y he says, " Wc must believe thnt the universe 
is infinite, aiid that it is filled with self-luminous and opaque bodies, many of 
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In Tennemann's History of Philosophy^ by Morel, there is a 
notice of Bruno confirming Draper.^ Uberweg {History of Phih' 
sophy) has ako a notice.^ 

them inhabited ; that there is nothing above and around us but space and the 
stars. His meditations on these subjects had brought him to the conclusion < 

that the views ot Averrocs were not far from truth, that there is an intellect 
which animates the universe, and of this intellect the visible world is only an 
emanation or nianitestation originated and sustained by force derived from it, 
and were that force withdrawn all things would disappear $ this ever-present 
and all-pervading intellect is God, wholives in all tbmgs, even such as seem 
not to live ; that everything b ready to become organized to burst into life. 
God is therefore the one sole cause oi all things, the all in all {Conf, Sd. and 
Rel.y p. 179). 

» " God, the first principle, is that which all things are, or may be. He is 
one, but in Him all essences are comprehended. He is the substance also oi 
all things, at the same time their cause (Final, Formal, Creative). Eternal 

without limit of duration (naSura naiuram). As the first efficient cause. He is 
also the Divine and Universal reason which has manifested itself in the form 
and fashion of the Universe, He is the soul of the Universe which permeates 
all things, and bestows upon them their forms and attributes. The end con- 
templated by this great cause is the perfection of all things, which consists in 
the real development of the various modifications of whidi the diflfer«nt parts 
of matter are susceptible. To be, to will, to have the power, and to produce, 
are identical with the great universal principle. The Divinity, as the first and 
vital energy, has revealed himself from all eternity in an infinite variety of 
productions, yet continues always the same. Infinite, Immeasurable, Immove- 
able, and Unapproachable by any similitude. He is in all things and all things 
in Him, because by Him and in Him all things act and have their increase. 
He pervades the smallest portions of the Universe, as well as the infinite 
expanse ; He influences every atom of it, as well as the whole. It fellows 
that all things arc animated, all things are good, because all things proceeded 
from good'' (Tennemann's Hist. /V//7., Morel, pp. 266-7). 

" The world in its external nature, as containing the development of all 
things, is but a shadow of the supreme principle. Its element is matter, as 
regards itself formlissj but identical widi the primitive and eternal form, it 
developes out of itself all accidental form."' By the multtpUcatioa of its own 
unity the first principle causes the production of multifarious beings, but at 
the same time that it is the source ot species and individuals beyond all calcu- 
lation. It is itself unlimited and uncon fined number, measure, or relation f 
it remains always one and in every respect indivisible, at once infinitely great 
and infinitely little. Inasmuch as by it all things are animated, the universe 
may be represented as a living being, an immense and infinite animal, in whidi 
all things live and act in a thousand and a thousand different ways" (/^.,p. 277), 

" As the material world is but a shadow and reflection of the first principle^ 
so our knowledge altogether consists in the perfectness of similitudes and rela- 
tions \ and as the first descending from its elevation produced, by multiplica- 
tion dt itself, the infinite diversity of natural objects, so do we gradually acquire 
the notion of unity by combining the multifarious** (i^., p. 27a). 

^ *' Bnmo opposes a dualism of matter and form j the form, moving cause, 
and end of organic beings are identical, not only with each other but also with 
the constituent matter of the organisms j matter contains in herself the forms 
of things, and brings them forth from within herself. The elementary parts of 



Digitized by Google 



I 



John Scotus (Erigexa). 



I7S 



TThe quotations do not present Bruno as a materialist. The 
form as being developed by nature is much like the germ theory 
as now presented. The views propounded by Bruno are very 
much the same as those of John of Erigena (John Scotus, 9th 
cent.), who, Henry Martyn, in his History of the Druids^ says was 
a monk educated in an Irish monastery, wherein the traditions of 
the Druidical esoteric mysteries were preserved. John Scotus was 
deeply learned in these teachings, and to them were due both his 
theological and philosophical ideas, which mainly rest on the 
observed and admitted fact that every living thing comes from 
something which had previously lived. ^ On the authority of 

all that exist are the minima^ or monads, which are to be conccivtd as points, 
not absokitely unextended, but spherical j they are at once psychical and 
material. The soul is a monad \ it is never entirely without a body. God is 
the monad of monads } he is the mmmum^ because all things are external to 
him, and at the same ^me the maxUmm^ since all things are external to bim. 
God caused the worlds to come forth out of Himself, not by an arbitrary act of 
will, but by an inner necessity, hence without compulsion and hence also 
freely. The worlds are nature realized ; God is nature working. God is 
present in all things in like manner as being the things that are, or beauty in 
beautiful objects" {Vhemueg^ article Bruno.) 

1 The visible world, being a world of life, has therefore necessarily emanated 
from some primordial existence and that existence is God, who is the originator 
and conservator of all. Whatever we see maintains itself as a visible thing 
through force derived from him, and were that force withdrawn it must neces- 
sarily disappear. Erigena conceives Deity as an imceasing participator in 
nature, being its preserver, maintainer, and upholder, and in that respect 
answering to the soul of the world of the Greeks. The particular life of 
individuads is ^erefbre a part of the general existence, tAM is, of the mundane 
soul. 

" If ever there were a withdrawal of the maintaining power all things 
must return to the source from whence they issued, that is, they must 
return to God, and be absorbed in Him. All visible nature must thus ^ass 
back into the mteUect at last.** ** The death of the flesh is the auspices 
of the reinstitution of things and of a return to their ancient conservation. 
So sounds revert back to the air in which they were bom and by which 
they were maintained, and are heard no more, and no man knows what becomes 
of them. In that final absorption, which after a time must necessarily come, 
God will be all in all and nothing will exist but Him alone." **I contemplate 
Him as the beginning and cause of all things j all thin^ that are and those 
which have been, but now are not, were created from Hm>, and by Him, and 
m Him. I also view Him as the end and intransgressible term or all things 
. . , . There is a fourfold concession of universal nature — two views of 
Divine nature, as origin and end, two also of eternal nature, as cause and 
effect. There is nothing eternal but God. The return of the soul to universal 
intellect is designated by Erigena as Theosis, or deification. In the final 
absoipdoo all remembrance of its past existence is lost** (Draper*s Cet^Set, 
p. ia6). 

Tennemann, speaking of John Scotus, says, " He regarded philosophy as a 
yrience of the principles of all things and as inseparable from true religion. 
He adopted a philosophic system (a revised neo-platonism), of which the 
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Gassendi of the Address and of History, 



Lange, Gassendi, the priest, the gentleman, and the scholar, is 
delineated. The address will speak for itsdf. 

Gassendi, *' having formally acknowledged God xs the great first cause, he 
immediately dropf>cd the idea, and applied the known laws ot met hanics to 
atoms, deducing thence all vital phenomena. He defended Epicurus, and 
dwelt upon the purity both of hisdoctrine and of life. Trae he was a heatheo, 
but so was Aristotle. He assailed superstition and religion, and rightly, 
because he did not know the tme religion. He thought that the ^ods neither 
rewarded, nor punished, and adored them purely in consequence ot their com- 
pleteness. Here we see, says Gassendi, the reverence ot the child instead of the 
Icar of the slave. The errors of Epicurus shall be corrected, the body of his 
tnith retained ; and dien Gassendi, as any other heathen might do, proceeds to 
build up the world, and all that therein is, of atoms and molecules. God, who 
created earth and water, plants and animals, produced in the first place a defi- 
nite number of atoms, which constituted the seed of all things. Xhen began 
that series of cuinbiiiations and <.lecompositions which goes on at present, and 
which will continue in future. The principle of every change resides in matter. 
In artificial productions the moving principle is different from the matnial 
worked upon, but in nature the agent works within, being the most active and 
mobile part of the material itself. Thus this bold ecclesiastic, without incurring 
the censure <>[ the church or the world, continues to outstrip Mr. Danvin 
The same cast of mind %\hicii caused him to detach the Creator from hi- 
universe, led him also to lictach the soul from the body, though to the body he 
ascribes an influence so large as to render the soul aunost unnecessary. The 
aberrations of reason were in his view an affair of the material brain. Mental 
disease is brain disease, but then the immortal reason sits apart, and cannot be 
touched by the disease. The errors of madness are errors of the instrumeot, 
not of the performer*' (24-5). 

There are no inverted commas in the text. How much of 
this tirade belongs to Lange, and how much to the speaker, docs 
not appear •, but this is clear, that the insiriuntiou^ to whichever it 
may be due, is that (jasscndi was a hypocrite and an intidel. 

Accepting the estimate of Gasscndi's philosophy as it apjiears in 
the address we find the atomic theory with the idea and inception 
of a Creator, and that intellect or soul is not of the material body. 
The philosophy depicted soars abo\c that mattr'ial philosophy 
which is always attempting to degrade mind by making it a con- 
sequent of matter. He appears at the least to have distinguished 
that material substance was but the vehicle of cfFeccs, and was 
•created.^ 

foundation was the maxim that God is the essence of all things j that from 
the plentitude of His nature fint eaum, from which nature is begotten, are 
all derived from Him, and to Him ultimately return (primordUdes causae natwa 

naturans). 

* Gasvcndi was one of the most learned and eloquent of the writers anti 
divines of his era (born 1592), an anatomist and an astronomer, and a vehement 
opposer of the Aristotelian theory, then predominant in the schools, and gave 
his aid to its overthrow. ** He was the first observer of the transit of the phinet 
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To continue (p. 26), tiie idea of Gassendi as enunciated is substantially the 
same as that expressed by Professor Clerk Maxwell ** (Bradford, 1873). Accord- 
ing to both " the atoms, if I understand aright, are the prepared materials^ 
which formed by the skill of the highest, produced by their subsequent inter-, 
action all the phenomena of the material world, the distinction between 
them being, the one postulates, the other infers his first cause.'* "In his 
manufactured articles, as he calls the atoms. Professor AIax\Nell finds the basis 
of ao induction which enables him to scale philosophic heights, considered 
inmccesable by Kant, and to take the lo^cal step from the atoms to their 
maker. Accepting here the leadership ot Kant, I doubt the legitimacy of 
Maxwell s logic/ * 

He continues : But it is impossible not to feel the ethic glw 
with which the lecture concludes." This conclusion is the con- 
ception of a mechanical method.^ By what possible process mora/sy 

Mercury over the sun's disc, previously calculated by Kepler/' He had a 
contn»reny with Descartes. Baillet attributed the publication of the doubts 

to jeaiousyy "but the mind of Gassendi appears to have been superior . . to 
such paltry motives, and the origin of the work may be more justly referred to 
the love of truth/* The abbe d'£strees reconciled the two friends Descartes 

and Gassendi. 

He was " a man of immense learning," a declared enemy of whatever had 
the appearance of novelty, and was strongly biassed in favour of antiquity.** 
** Prom Democritus and Epicurus, whose opinions were above all others most 
canly reconcilable to his own scientific information, Gassendi drew whatever 
was well founded and rational in their systems to form the basis of his own 
philosophy." He *' restored the doctrine of atoms and a void," and divided 
with Descartes the empire of the French philosophical school. 

The syntagma phibsophia Epkwrete^'' which followed the de intay'* was 
an attempt to reconstruct the system of Epicurus out of extant fragments, and 
to give a complete exposition of his theory. This work led ** to a doubt of the 
sincerity of his religious belief," but eventually, however, ** the injustice of the 
calumny redounded to the disgrace of his envious traducers " (died 1655^ 
**The philosophic moderation of Gassendi has led Bayle to designate him as a 
sceptic . . . which, to judge at least by his writings, is little in accordance 
with the ^irit of his philosophy.*' By the philosophical cast of his mind, as 
well as \if the amiable moderation of his character, Gassendi was one of the 
brightest ornaments of his age. ** Bayle has justly styled him the greatest 
philosopher among scholars, and the greatest scholar among philosophers. His 
works are distinguished by the perspicuous arrangement of the ideas, the 
justness of his reasoning, the acuteness of his criticism, and the pre-eminent 
lucidity of his style and diction {Eng. Encyc.^ vol. vi, col. 37-8). 

* Helmholtz, who is no mean authority on German philosophy and meta- 
phpics, says, '* Kant's philosophy of identity was bold. It started with the 
hypothesis that not only spiritual phenomena, but even the actual world — 
nature, that is, and man — were the results of an act of thought on the part of 
a creative mind, similar, it was supposed, in kind to the human mind On 
this hypothesis it seemed possible for the human mind, even without the 
guide of external experience, to think over again the thoughts of the Creator to 
rediscover them by its own interior activity.*' If Helmholtz be correct in his. 
analysis, Kant appears to have scaled philosophical heights transcending 
thoM: of Maxwell's leap. 

' Maxwell ends his lecture as follows: Natural causes we know are at 
work which tend to modify, if they do not at length destroy all the arrange- 

12 
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A Capricious God t 



or any question of them, can occur in this connection remains as 
a monument of the astuteness of its discoverer. Quoting Lange : 

"When the great th()\ii;ht of om- (}o(l. acting as a unit upon the 
universe, has been seized, tiie cunncction of things in accordance with 
the law of cause and effect is not only thinkable, but it is a necessary con- 
sequence of the assumption $ for when I see ten thousand wheels in motion, 
and know or believe they are all driven by one, then I know that I have before 
me a mechanism, the action of every part of which is determined by the plan 
of the whole " (a^). 

" So much being assumed, it follows I may investigate the structure of that 
machine.** In other words, wtre a etg^rMotu €M at the circumference of 
every wheel and at the end of every lever, the action of the nuchtne would be 
incalculable by any methods of science. But the action of all its parts being 
rigidly determined hy their connexions and relations, and these hc-ing brought 
into play by a ningle self -act hkj tlrlving wlu el, then, though this last prime mover 
may elude me, I am still able to comprehend the machinery which sets it in 
motion {UaUe§ nUm). We have here a conception of the relation of nature to 
its authors which seems perfectly acceptable to some minds, and perfectly 
intolerable to others. Newton and Boyle lived and worked happily under the 
influence f)f this conception. Goethe rejected it with vehemence^ and the same 
repugnance to accepting it is manifest in Cariyie (24). 

Why it should be assumed that a capricious God is at " the 

circumference, &c.," does not appear, unless it be necessary for 
the lecturer's theory. Both Goethe and Carlyle are known by 
their voluminous writing , do their works show the truthful- 
ness of the imputation ? (joethe, we learn from himself, was 
deeply tinctured with Spinozism.^ This alone would be a disproof 

ments and dimensions of the earth and the whole solar system. But though 
in the course of ages catastrophes have occurred and may yet occur in toe 

heavens, though ancient systems may be dissolved and new systems may be 
developed out of their ruins, the molecules out of which these systorns are 
built — the foundation stones of the universe— remain unbroken and unworn." 

> Speaking of Spinoza, Goethe says: " I well remember what peace of mind 
and cleamess of ideas came over me when I first turned over the posthumous 
writings of this remarkable man.'* "Our physical as well as our social life, 
manners, customs, worldly wisdom, philosopliy, religion, and many accidental 
events, call upon us to Jeny oursel'ves.''^ " Wl- .ue < (jiitinually putting one pas- 
sion in the place of another — employments, intimations, tastes, hobbies ; we try 
them all, only to exclaim at last, ali u nfonitf*^ Some ** men convince them- 
selves of the external necesnty, the inunutable law, and seek to form to them- 
selves ideas which arc incorruptible, nay, which the observation of the perisb- 
al)Ic does not shake but rather confirms ; but sliu c in this there is something 
superhuman, such persons are commonly esteemed inhuman, without God, 
without a world." 

** My confidence in Spinoxa rested on the serene effect he wrought in me, 
and it only increased .... when I ibund Leihnita himself dM not escape 
Che charge,'* nay, Boerhaave was supcctcd of similar sentiments. The chief 

points I owe to Spinoza are, " Nature works after such efernal necessary divine 
laws that Deity l^Iiniself could alter nothing in themj in this belief all men 
are unconsciously agreed. Think only how a natural phenomenon which should 
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*A niatcrial bias, Sj>ino'/,a saw (jod iii all things. Dean Stanley 
says, he of all authorb gives the clearest definition of (/od, Jn a 
reflective mi/id tht.re ib a deep sympathy with the ilitrn'ituhle ALL; 
an i/iner chord is btruck reveaii/ig the link-chain between man and 
his Milker. 'I his is apparent in the thinkings of (Joethe, and as 
for Carlyle, in the sonorous cadences of his text wc »cck in vaiu 
fcf the rnanifestatiijii of this repugnance. 

There is s<^inething more than science in the economy and 
method of the world." Goethe 'Moved rather to consider 
Deity in, tlian beyond nature." VVe know only that of nature 
whj( h obscrvatioii discloses and fmd a harmonious relation of 
jrart with part, an absolute htness of things, displaying/ a purjx/se- 
ness which dispels entirely the idea of fortuitous accident, 'i'hc 
ancients knew but little of the divisions of physical science^ 
AOCJiiiig of the infinitesimal divisions of iubstancetj nor of amal- 
gamating principles. Water they knew as water, not as const!' 
tilted of gases which have their presence everywhere in nature; 
not knowing these divisions, and not having surmised a law 
directing and governing;, their formula was the soul of the 
world." 

Had Goethe feit the repugnance attributed to him he would 
not have failed to express it, and never would have retained the 
friendship of the celebrities of his time, some of whom were 

iMjaoati; any dt'L^rec- of understanding, reav>n, or inert rsj^ru e, would Instantly 
atetonii»h and t« irify u>>/' ** W}icn wir (r j n\,ix\ un»cat.onab]y t)\)\»m\v^^ wm- 
vtfbai-y recognised moial laws a^a.in>t tlit Uilcrtst oi liiiii^it and otiwrrb,"' to be 
fld of our repugnanetr, we convert it into cenwire or detebUtioo,*' siid ^ we 
tedk either io r^it/ or tltougfat to be free from Mich a nuuL** ''Tbe coo« 
tnncty between rea»aa and neoetfity Spino/a threw out in a strong light, I 
ftnny^tly enouj^lj a}>pli<rd it to my own bting." 

** li a fiUttjfiil universal religion were to aiiv: aixl a^[>' <ially revealed one 
wa* to \>t developed frojn it " (He considered the counli^ oi tiic ^.itrmri:h'i> wak 
ittett for it» display) ; *^evtn natural rclij^ion, even if it aroke earlier in the 
biugoao miody thm pertains to it snidi delicacy of sentiment, for it re»t% upon 
tbr eoDirictton of a univenal ptoyidenoef wniclt ( onducts the order of the 
world a whole. A parfi* ular religion, rev jl* '1 by jieaven to this or that 
<:arfies with if the l>elief of a sj>cr jal ^^rovidcii* e wlil< ii the JJivine 
l^iiiK vou< hsafeb to certain favoured men, i6ix. 'X hi^ iaith beeins to devclopc 
kken wilfa ditfkulty from man** inwaid nature. It rtauires tradition, u-^age, 
and the warrant of i primitive time,** General natural religion . . requiiei 
no futhf for the perm^ion that a gre if j^roducing, regulating, and conducting 
bring conceals hnn^-elf, as it were, l>ehind nature, to make hitnself conip|»» 
ben^ihle to us - ^u<;h (orivirtion forces itself upon everyone. Nay, if for a 
nMurut we let drop the tiiread which cotiducts tiirough life, it maj he 
immcdiarely and everywhere resumed/* ft is different witn i^pecial religion/* 
"This religion is founded on faith wtich muu be immovable if it would 
act be utterly destroyed* Every doubt of such a religion is &ul to it.*" 



Digitized by Gopgle 



i8o 



Goethe s Claims 



sharply detained by a theological bias.* " The record of his life 

is the record of a sustained endeavour to solve a clearly perceived 
pRjblcm, io find the key to the niybtcry of existence, and to use 
it as the record of a success which may point the path and hold 
the lamp for all runners in the same great race." 

As a naturalist, preceding or contemporaneous with Oken, 
he discerned the mystery of the skull's formation, and demon- 
strated that " in the plant, the eye or germinating point opens to 
a leaf, with the power of transforming a leaf into a radicle, stamen, 
pistil, petal, bract, sepal, or seed,"- and yet, according to Tyndall, 
"he could not formulate distinct mechanical conceptions, he 
could not see the force of mechanical reasonings, and in regions 
where such reasoning reigns supreme he became a mere ignis 
fatuus to those who followed him." In collating the works of 
Carlyle^ the repugnance imputed to him eludes research. Could 

' To cjuofe the words in the Imperial Dicticnary^ sig^ned A. W, J. N,. 
*' Kiopstock loved liim, Hclder loved him, Wieland loved him, Seliiller loved 
him. The cynic Mark, the fanatic Lavatcr, the savage £a!>edon, and the 
gentle Jean Paul, were similar only in their veneration ana eif eem.** 

* The doctrine that the flowers and fruit of a plant are altered leaves ftat 
dimly apprehended by Linnaeus, initiated by Wolf, and independently enun- 
clatetl by Go< the and the cider De ChandoIIe. When the nutritive organs of a 
plant arc perfected it j)repares for reproduction, the leaves become smallf-r, the 
riower stem shows itself and elongates, the flower buds follow, plated in the 
axial, or bmcts, or as a small altered leaf. 

> The second essay in Pojt and Prestnt is entitled The Aneient Monk^^aiid 
is the history of a medix-val abbot. "The great antique heart, ho«r like a 
child's in its simplicity, like a man's in it«i earnest solemnity and depth ! 
Heaven lies over him wheresoever he goes or stands on the earth, making earth 
a mystic temple to him, the earth's business all a kind of worship j glimpses of 
bright creatures flash in the bri^^ht sunlight j angels yet borer, doing God*f 
meMages among men. That rainbow was set in the clouds by the hand of 
God ! Wonder, miracle, encompass the man ! he lives in an element of 
mirach , heaven's spkn(!our above his head, hell's darkness beneath his feet, a 
great law of duty, hii^h as these two infinitudes dwarfing all else, annihilating 
all else, making royal Richard small as peasant Sampson — smaller, if need be I 
The iroaginatiTe nculties; rude poetic ages^ the primaeval poctJc element. 
Ob ! for God*s sake, good reader, talk no more of all that. It was not a dilkl- 
tantism, this abbot Sampson; it was a reality, and it is one ; the garmciit of 
it only is dead, the essence of it lives through all time and all eternity {Past 
and Present, chap, xv, peop. ed., p. loo). 

In another connection he says, *• The universe has become a humbug to 
(hose apes who thought it one. There they sit and chatter to this hour ; only 
I believe every Sabbath there returns to them a bewildered half-€onscioasnc», 
half*reminiscence, and they sit with their wizened, smoke-dried visages, and 
such an air of supreme tragic ality as apes may, looking through those blinking 
smoke-bleared eyes of theirs into the wonJerfulest universal smoky twilight 
and undecipherable disordered dusk of things, wholly an uncertainty, unintel- 
iigibility, they and it, and for a commentary thereon here and there an utunu- 
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the exquisite irony and banter in which he induli^cs be mistaken? 
From his writings I gather he conceived God made the universe, 
that his work is the subject of a perpetual providence, and that 
he does not leave it as a clockmaker leaves a clock, to its own 
workinu:.^ 

As the material philosophers construe,^ so it is said man 
governs in the world apparently on the assumption that there 
IS neither God nor providence, or if there be a God, he is 
considered but as an isolated fact in his own creation, to be 
invoked when a special purpose of the invoker is to be 
served.^ Appeals are made by which superstitions may be 
enlisted for the furtherance of designs neither divine in, concep- 
tion, nor human in action.'^ Practically the providence of God 

sical (IkiUlt and nicw — truest tragical lest liumbug conceivable by the mind of 
man or ape. 'I'hey made no use of their souls, and so they lost them. Their 
worship on the Sabbath now is to roost there, with unmusical screeches, and 
half remember that they had souls*' {ib,, p. 131). 

* A spiM'ial reference nvidc to chnpfer v in Past and Prrsntf. In Ihr work 
then* urv lour « liiiitlers v. Wuti tliu prule«sor uwure tiiut Fast unU Present U u com- 
|}ilatioM ut e:>sa}ii ? 

* " For out of all this we call atheism comes so many other isms and falsities, 
each falsity with misery at its heels ! A soul is not like wind ov breath^ 
contained within a capsule j the Almighty Maker // >iQt like a clockmaker 
that ONcry in oU immemorial a^t s^ halving made his horolotrue of a uni'verse, sits 
f'vcr since and sees it i^o. Not at all. Hence comes atheism — come, as we say, 
many other isms^ , . . sad root ot" all woes whatsoever j for indeed no 
man ever saw the above said wind element enclosed in its capsule, and finds it 
at the bottom more deniable than conceivable. So, too, he finds, in snite of 
Bridgewater bequests, your clockmaker Almighty an entirely questionable, de- 
niable atfair, and :i( < (»r(lingly along with it much else ; alas, no one knows 
what antl how much else ! for the faith in an invisible, imnameable, God-like 
present, everywhere, in all that we see, work, and sutier, is the essence of all 
Ikith whatsoever $ and that One denied, or, still worse, asserted with lips only 
and out of bound prayer-books onlv, what other thing remains believable ? 
That cant, well-ordered, is marketable cant, . , . the accursed, practicable 

quintcsccnce of all sorts of unbi lief" (//;., p. 127). 

^ Kant held thi' ideas ol tree will, Immurlulity, niid Divinity, derive their 
certainty from the |irucUcul ht\<8 of ethics" *' tt pructlcal rutioiiui belief 
(Tennemann). 

^ The quninlnej*s of form wkicli saiienttitton sometimes takes appean In the 

followiiiic narfHtlveu. 

Pere iiernardin (who saw the documeiit?* in the monastery of St. Anthony) pub- 
lished in the ATomi FhM§ta (Litibon 1T20) tha recordu t)f u carious trial against 
the nxM^ which Infested the proniids of tho nionnstery. He slates the tinmher of 
the nntH liml i^rowii so |)r<»tligioiH that they stole the t;rain, invaded (lie buttery, 
onil woiked .so decjily into the ground tu tliieuten the foundutioii.s of tho building. 
After trying all expecllenls to rid tliemselYes of the viMltom, the monks In solemn 
conclavt^ determined to cite them before tbe eccIeslHriticul tribunal. Ai-cordlngly 
fidvorates w»'r«* appointeil for the imf.s Jtnd the eeeh'sla.-^ties. 'V\w advoc ites lor the 
monks repreiiented them an mendicants who led a sacrificing life in oriler tu spread 
the benehts of religion and morality, their sabslstence depending on freewill 
offerings expended In tho purchase of food, which the vicious Insects stole, and thus 
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is reduced to the exigency of self. All this is an obstruction ta 
culture, to the development of the true interest of the race, and 
a subversion of reason. Thus the moral tone becomes that 
which best subserves the prosperity of nations — a morality founded 
on strategy — and thus in the omuipotency of self, history becomes 
a bitter satire. 

7 here is a peculiar idiosyncrasy observable in the address and 
the writings of the professor. God and matter appear as antago- 
nistic principles, and^ generally, the men who associate the idea of 
God with the works of creation, as Goethe and Carlyle, are accused 
of repugnance or are propounders of materialistic views. Bruno^ 
such is the record of history, died because he would not deny his 
Biith in his philosophy. Gassendi was the admiration of his class 
and of his time. M;ucwell wants logic because he connects God 
with his atoms. Kant is appealed to ; the whole tenor of his 
writings shows his cosmogony is framed in the idea of an existing 
God. ^ He sought to substitute for the argument from desigii 
an argument upon the abstract possibility of things." In his 
metaphysical elements, on an 0 priori analysis the elements which 
constitute matter are by him explained under the conception 

the brethren were threatened with starvation, and in conclusion demanded they 
ihoald be destroyed or benished. The advocate for the ants contended that as 

providence had created and endowed tbem with life they had the right to sustain 
themselves in w^hatever way their instincts suggested, and that although insignificant 
they taught man great lessons. They showed foresight in providing for their 
wants* were charitable, assisting each other in their work, and held stores f» 
eommon, wen religious, for they bnried their dead, and showed «fo /acto that the 
ants were the original possessors of the ground and the monks were the intruders, 
yet he conceded the monks had a right to use ordinary means to presene their 
eatables, but bad no right to cite them (the ants) before a religious tribunal. Tlie 
judge ruled the monks must find and provide a soitable fteki in which the ants most 
take up their abode and that they were to retire there, and no further molest the 
monks. The work of the monks forbade their retreat, whereas the ants could find 
subsistence in any part of the country without inconvenience to themselves and 
damage to oUmfb. The judgment was pionoonced in ITOS, end proclaimed to the 
ants in due form. The sequel we do not learn. 

A bull, 1314, at Mola, by Quarles of Valois, was condemned for murder and 
executed; the parliament of Chandaluer held the judge had nu jurisdiction, and 
that, althongb ttie judgment was equitabto, the judges were incompetent. 

In 1266 a pig was condemned to be burnt at Fontenay aax Roses, for devouring 
• child (Abbe le Bouf). In 1408, at Vnudreuil, a pig was condemned to be banged 
for killing a child in iUt cradle (Courtepee). In 1624, on the Kolenberg, a cock was 
burnt for baring laid an egg, for eggs laid by a cock were supposed to batch oat 
basilisks, half bird and halif snake (Knnwr Baslih Chronik, Johan. Gross). In. 
1461, the Bishop of Macon solemnly excommunicated all the slugs infesting the 
diocese. In 1120, the Bishop of Laon excommunicated the mice and caterpillars 
which did harm in the district. At Autun, 1480, the vicars general anathematised 
^ flies and blue bottles, enjoining the curates to repeat the curse until it proved 
effectual. In 1516, the caterpillars were excommunicated by the officials of Troyes, 
Chami>agne, the vicars general advising the people to become better, mend their 
evil ways, and above all to pay the church their dues at once ( Condensed from Daily 
Tekgrojph). 
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of force, instead of the old traditional conception of solidity, im- 
penetrability &cc" 

Martineau criticised the address (Manchester New College, 
Oct., 1874), and an effort is made to overwhelm him. After 
many comments of his own and attempts to prove that he 
(Tyndall) substantially gave utterance to the same idea as 
r)u Bois Rcymond at Leipzig, he says, " Martineau's ardour 
moreover, renders him inaccurate, causing him to see discord 
between scientific men where nothing but harmony reigns.'^ It 
would be a pleasing fact to And this harmony, no doubt; we 
shall presently be told there is a harmonious relation between the 
ideas of Niigeli, Haeckel, and Virchow, at Munich (1877). 
We are bid to think that Bruno and Gassendi were materialists, 
as well might the charge be made against many of the writers of 
the Bridg€water treatises, because they admit mechanics and 
chemistry as the methods of nature in the manifestation of design. 

To go back to Mr. Martineau. The observations of a reviewer 
in the JNew Tork Trihme are cited with satisfaction : 

** The affluence of illustration (writes an able and sympathetic reviewer) in 
which Mr. Martineau delights often imjxurs the distinctness of his statements 
by dhrerting the attention of the reader from the essential points of his disciis- 
sioo to the beautj^ of his imagery, and thus diminishes the power of their 
conviction." " The excesses touched upon reach, far beyond the reader, to their 
pnmal seat anrl source in Mr. Martineau's own mind, mixing together t/iose 
things that ought to be kept apart, producing vagueness where precision is the 
one thing netful, poetic fetrotir where we require judicial cahn, practical 
unfiiimm where the strictest justice ou^t to be" (tntrodnc, and part, Fn^. 
SeLtJLt 1S76). 

If an ill-natured critic desired to comment on the writings of 
Professor Tyndall in the latter part of the ahove paragraph, he 
coidd not, with some additions, find words more aptly to hit his 
salient points, both as a writer and as a lecturer. If we may 

judge by later 'productions, his contention with Dr. Bastian 
on the germ theory {XlXth Century^ ^^7^) — appears to exact 
the greatest courtesy towards himself, but exercises none towards 
those who presume to differ with him. What Martineau meets 
with Bastian and others have met with. Leibnitz and Carlyle 
are more gentle in their canons of criticism.* 

The verses of Goethe's cited but imply he sees God in 

I Mboitz says, ** When I «rr in my opinion of men, I prefer to err on the side 

of charity, and so, as rej^ards their writin|^, I seek there what '\< worthy of praise 
rather than of hlanit*, fur there are few IXK>ks, or perBOOtf, whence i may not io 
some form draw wisdom and iostruction." 

Ourlyle »aytf, *< We are firm believera in the maxim that for all right jodpienft 
of any man or tbin^, it is useful, nay esMntial, to see bia good qmdittes befoio 
pfononnciog on bis bad {Btmf, Goetbe). 
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nature (24). Carlyle was an admirer of the Fragments of 
Novalisy would he to whom the idea of God was ** repugnant** 
be so? (The whole of them are ideal abstractions, vide Essays^ 
Novalisl) A broad, manly, and healthy tone, ts traceable 
throughout the essays, and hence it is inconceivable that any one 
who had read them could have framed the imputation. They 
may be occasionally rugged, but they contain the teachings of 
a true thinker. Bishop Butler is parodied in a dialogue wherein 
the ideas are solely those of the speaker^ {^0 one who was ac^ 
quainted with the Analogy'' could mistake them). Had he lived 
in this day his readiness, reason, and thoroughness, would have 
dispelled the mists of materialism which cloud the scientific 
teachings of the time (Huxley). With the geologist and pal.-e- 
ontologist he would have read "the riddle of the rocks,'* and 
with Darwin ha\e seen the acts of a Creator in the works of 
creation, and would have shown its technics'^ were those of 
intelligence, although he might have been puzzled what to make 
of the " Ink of History." Darwin modelled a science from old w^orld 
thoughts, aided by great and laborious researches. His observa- 
tions and inductions have given a new dressing to kosmic ideas; 
or, as Max Miiller says, " it is a new category, a^ new engine of 
thought, and if naturalists are proud to affix their jiames to new 
species they discover, Mr. Darwin may be prouder, for his name 
will remain affixed to a new idea, a new genus of thought*' {Sci. 
Lan.) Darwin does not escape : 

Diminishing gradually the number of progenitors Mr. Darwin comes at 
length to one priiTKM il;;.! form . . He quotes with satisfaction the words of a 
celebrated author ami Mivine, who had gradually learned to '^ee it is just as nohle . 
a conception ot the Deity to believe he created a few individual forms capable 
of deveiopment into other needful forms, as to believe he required a fresh act 
of creation to supply the voids caused by the action of his laws. What Mr. 
Darwin thinks of this view of the introduction of life I do not know.** 

In his work, The Origin of Species^ he states his idea.- The 
Professor continues : 

* It is evident the professor thinks highly of Iiis material theory of mind, 
(31). He says, ** I can imagine the bishoj) tiioughtful after hearing this argu- 
ment." An acquaintance witli tlie text of the " Analogy would suggest 
the answer, corpus samun^ inens sana^ which liberally interpreted might mean 
water cannot How in broken conduits. 

' Authors of the highest eminence seem to be fully satisfied with the view 
that each species has been indepeAdently created. T0 my mind it accords 
better with what we know of the Icmjs impressed on matter by the Creator, 
that the production and extinction and present inhabitants ot the world should 
have been due to secondary causes like those determining the birth and death 
of the individual." "Judging from the past we may sately infer that not one 
living species will transmit its unaltered likeness to a distant futurity.** As 
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''The anthropomorphism, which it seemed his object was to set aside, is as. 
iirmly associated with a few forms as the creation or a multitude. We need 
clearness and thoroughness here (54). 

Clearness, certainly ; for when an accusation is made of 

anthropomorphism/' whether of " few forms" or of " many,** 
what arc we to understand ? That these forms were all made in 
the likeness of God, for such is the meaning the word finds in 
Webster. There are but two views of nature, twist and turn them 
as we may. Spontaneity, this is denied; or a Projector, as • an 
intelligent designer; for this we must look elsewhere than in 
matter. We are asked : Divorced from matter, where is life to 
be found ?" The answer is obvious. Life, as we know it — 
nowhere. But it does not follow, because our reasoning powers 
cannot pierce the arcanum of cause, that there is nothing hut that 
we perceive! That life and matter are conjoined is true, but 
every thinking mind will demur when told." Every meal we 
eat and every cup we drink illustrates the mysterious control of 
mind by matter" (54).^ 

If Lucretius, in respect of the atomic theory of Democritus 
and Epicurus, cut the knot of the ideal atoms by causing the 
atoms to move together by a kind of volition,'* it was that he saw 
from a fortuitous movement it was impossible the phenomena of 
nature could ensue. If there be volition, there is an addition to 
matter — a something infusing energies ; but if matter, " by its 
own intrinsic force,'"' can generate will, it is that something of 
which thare is no beyond.^ 

If matter be that which it is aOirmcd to be, vain are all teach- 
ings. All is the spontaneity of inaction. The great science of 
Harvey as to the circulation of the blood of Gilbert, that 

all living forms are the line.il de^c endiints of those wiucli lived before the 
Cambrian epoch, we may feel tertain tliut the ordiiKiry succession by genera- 
tion has never once been broken, and that no cataclysms have desolated the 
whole world.** Thus from the war of nature, fifom famine and death, the 
most exalted object we are capable of conceiving, the production of the higher 
animals directly follows. 7here is a grandeur in this iz/Vw of life *with its 
se^veral pouuers /landing been criginalh breathed by the Creator info afeiv for mi y 
or into one ; and that whilst this planet has gone cycling on uccoitling to the 
laws of gravity, from so simple a beginning endless forms, and most beautiful 
and most wonderful, have been and are being evolved '* (6th ed. pp. 428-9). 

* What never was seen nor heard of may yet be copceived; nor is uny thing 
beyond the power of thought, except what Implies an ubaoluto contradiction " 
<Hume, vol. ii, p. '2;i). 

- Alulpighi taught " tola in mtut,m;i ritaltt naiunt, nnture exisU entire in 
leastif," " what Is too small for the eye to detect we read in a^gregaten, what is too 
great in their units." 

3 Hiirvey not satisfied witli Him external phenomenn, or with ilw. conjectures 
4irawii Iruni iinatomyy laid bare the chest ut' u living animal, inspected the motiooif 
of the heart, and felt how it hardened In contraction and softened in diastole. HU 
researchei were followed u|i by Hales and Young. Ilan-ey had not understood the 
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. the earth is a magnet ; of Swedenborg, who^ in a particle of 
magnetic iron, discerned the quality which would generate the 
spiral motion of the sun and the planets ; of Descartes, who saw 
in Gilbert's magnet, with its vortex, spiral motion and pobrity, 
the leading thought that vortical motion is the secret of nature, 
which Linnaeus affirms is always like herself— Heat, Light, 
Electricity, Life, Intellect, Will, with their varied formulae and 
Consciousness ; the mobility of method, the large application of 
Kosmology, and all else of the great and the little, the sun and the 
sand grain, become mere perplexities or amusing riddles. 

All things arc means to an end : heterogeneity merges into 
homogeneity, uniformity of action shows the ruling principle. 
Look at statistics — an accident, an enormity, an absurdity, a 
benefit, a prodigy in so many thousands, is always recurring, as 
if a calculator sat at the head of affairs repeating himself. We 
are all repetitions oi that which has gone before, and yet with the 
uniformity there is variety and will. Will exists between the 
genesis and the ultimate, the beyond being crowned by an in£nite 
reah'ty ; into this reality perception has no insight. 

Faraday says there is always " a pusher and puller an 
authority, discerning in the methods of nature the purpose of 
an intelligent director.^ Attraction and repulsion — whence are 
they ? Perception says they are the inherent facts of nature, 
and so they are; but, ben^th, conception finds an inteliig^t 
guidance^ a law, a lawgiver. 

Hume says, Were men led into the apprehension of invisible 
intelligent power by the contemplation of the works of nature, 
they could never possibly entertain any conception but of one 
single being who bestowed existence and order on this vast 
machine, and adjusted all its parts to one regular system.' 
Butler said, Our oiganized bodies are no more parts of 
ourselves than any other matter around us/' Why 9ol Because 
he conceived the intelligence of man alone was the man, 
and illustrates his idea by saying, we see with our eyes as 

return of the blood BlrcHm by the veins. It wag rewrved for the reasoning of 
Youn^, foiitHied on thw c.ilculations of Hale;*, to iibow that tin; return of the blood 
tu the aortu was due to pre>f4ure, in the aame way 84 its arterial tlow, not to a pm 
kuita or fome myfteriouii vital attfactioti " (Bonloii Sflodenon, Hatwm OraHtmf 

* Who evff lenrni^, by argument, the ejsistence of invisible inlellio^fnt power, 
mailt reason Irom the admirable contrivance of natural objecti, and oiuiit nuppotie 
tbe world to be the worknumsbip of tbst Divfne being, tbe original cause of all 
IhingM " (Hume. N. U. M., p. 85). 

' AH things in the ntiiv»T«<e nr" evi lently of a picre. Everjthini^ n n/Jjusted to 
everything. One design prevaii.<« tliruugh the whole. And Uua conlormity leadd tbe 
aiod to acknowle<^ one author " (Hume, Dt#. on Nat, Mel., p. 11). 
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but with our glasses, an intelligent factor beneath interpreting the 
result, and the like analogy may be concluded of all the senses." 

Nature selects, and material consequents follow. Forces are 
facts acting as units on masses ; presented as energies they compel 
conclusions — this is nature, the selection is but the working of 
law. No doubt Darwin drew heavily on credulity when he 
proposed his Theory of Pangenesis^ but what rearrangements in 
the newness of hypothesis do not ? We are often startled by 
presentments which after-observations verify. A microscopic 
germ contains within itself a world of other germs. The motion 
of a planet is true of all other planets. The broad principle 
elicited from facts shows the competence of force to bear the 
strain imposed as regards divisibility and distribution.^ By reason- 
ing on the facts we find the roots of life in the primordial germ, 
within which is the richness and variety of phenomenal life j 
and the perfected organism — man. We must look behind the 
germ to discover the impulse of his genesis. 

If matter controb mind (34), with the same logic it may be 
said, because the steam-engine was constructed in accordance 
with the relative laws of force, that therefore it was its own 
constructor. It might be said Watt created its parts ; certainly 
he, as other expmmental machinists have to do^ created his tooisy 
and so nature^ not only adapts but creates the material she pos- 
sesses. Not all the matter^' in creation^ without the intelli- 
gence of Watt, would have grown into a steam-engine. Helm- 
holtz says, Whatever of the actions of intelligence we meet with 
in the world of machines is due to the mind of the constructor/* 
In nature, unless there were an intelligence within or behind, 
there never would have been developed its forms, varieties, and 

In the work. The Glaciers of the Alps^ our annotator derides 
the thought that the beauty of the world was made for man. 
Notwithstanding Darwin's idea — probably no more than an 
idea — ^that creatures have an appreciation of colour and form, 
and are guided in the selection of their mates by this quality,^ 

^ All things in the unifene ure evidently of a piece. Everything is ndjusted 
to everything, one detign prevails tbioogh the whole " (Home, Aa/.^ HiU* of 
Met., p. 11). 

' Wallace dissents from Darwin's theory that the beauty of the males is for the 
females* selection, and answers that colour is a sign of vigour, and the most vigorous 

hird>< ure selectfil l)y the femulcM, or he conquers his rivals in her favour. "Colours 
are tixed or inuciified in animals by natural selection lor various purposivs; obsr.ureor 
imitative colours for concealment ; guttdtf colours lor a warning that the animal is 
- motgMdi^eat, and so is not worth killing; special markings for easy recognition, or 
to divert attention from vital parts " {Trop, Naf)» 
Mtmark, — Parrots are gaudy" birds, and so are^pheasants \ guinea fowl are beau. 
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if this were proved, it would count for Ittde as a general (act ; 
so, disregarding its implication, and on the assumption that every- 
thing has its use, it is rightlv inferred that the Seautv spread around 
in objective phenomena was intended to satisTy a mental faculty. 
{ I idi r.i r>rii\ note, p. 1 5 1 ). If there he those who b\ a reach of ideal 
sy.npathv can elevate the phenomcnan into a work of an appre- I 
ciati\ e prov idence the better for them. As our protiessor would 
he so Jt7tvi///fci:..v srVfTfy so logical in expression, we may ask 
what he means when he savs, Nature lays her beams in 
music." *To what scientinc tact d^nrs he refer as the basis of his | 
idea? In the absence of explanation it is diificult to understand 
what "beams'* in nature develope the music **• to be heard br 
mortal cars." If there be such a fact it appears alone known to 
him ; therefore we mav hope soon to have a chorus of the 
spheres running the niiige of the gamut in rvthmic measures, 
probably a celestial harmony adapted to Addison's lines : 

F- 'T ever singing as they >hine. 
The hand that made us is divine.** 

Wh.i.t a tcl^'graphcr and his tools, ;is a.i ..r.alogv, has to uo with 
mental phenomena, unless by showing without competent con- 
duction no result could follow, is bevond me (30). The wires 
and implements, needles and magnets, without an intelligent 
direction, would never formulate an intelligent message. It is the 
same with mind ; the brain and the nerves are the conducting 
apparatus both of sensation and of will. Cut the nerves, break 
the wires, demagnetize the needle, and there would be no conduc- I 
tion, yet the electrical power is still existing. It is the same with 
mind, the conductors are merelv auxiliaries. It is idle to inter 
a distinction because, in the one case, the operator is without the 
apparatus, and in the other, the operator and the apparatus are 
within. The true points are the electricity and the mind. To I 
confuse the thing with the factor of the thing is to throw aside 
all rules of logical induction. There is no need to shut our eyes 
to the mystery of the brain {note ly p. 44) or other organized 
formations, they are all mysteries. We may talk learnedly of 
•corpuscules, germs, and masses of plasma, but we never get 
into the interior fstct^ We know them to be vehicles through | 

til'ul by their iiiarking.< ; other coloured binl:i may also be nameU tu« giKxi I'ur the |)ot. 
1*be peacock was a crowning diitb «t the feasts of the nncients. Colonr is «n 
integral in aiaUer ; secret, whether in the irritlescence of iiior-jraiiic :*uhstances or 
in or'jranisms, is nut yet ilist overevi. There is some law, l>ut what is tliat I tw ? We 
are not answered when it is siitd Colours, again, tire influenced by tooii, by the 
action of light, and by the pecoliaritiea of tbv eoil, and they aie intensified by the' 
extension or modification of the integument atkl by the sur^usof vital eneigy, asat 
Hireedingotime " (<6<)« 
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which different effects arc made manifest, vitalitv one principle, 
mind another; the two comprising dual man, life and intellect, the 
impulsed and the impulser. Life, we know, is for ever subsisting, as 
shown in the recuperative power of organic particles, and by a 
parity of reasoning we have the right to assume the same energizing 
power in mind. There cannot be annihilation ! [sup.^ p. 147.) 

Mind is dependent on nutriment only so far as the organs of 
conduction require sustaining, but we are told it shows " the 
mysterious control of mind bv matter;'^ if this be logical or 
biological reasoning it were well to have done with both. Such 
logic is made the stalking horse of many an absurdity. Each 
fact of mind and of physiology is antagonistic to such a con- 
clusion. 1 race the line of life backwards as we may we find 
life, but never the whence of life ; we find the bed whereon it 
reposes, but the initiation of combination resulting in animation 
eludes research. We find mind, or that which Huxley supposed 
to be its fundamental basis [Lecture on Biology)^ in every phase 
of organism. Lucretius, by the necessity of reason, adopted 
volition, seeing that atoms left to their own action could never 
cohere, and would remain for ever inert. Admitting, as un- 
doubtedly we must, that from the womb of nature all organisms- 
proceed, it shows the exigency to produce, but does not show an 
in^eneration uninfluenced by a cause. Ingeneration is the 
exi«ncy of phenomena. 

That man bears with him in his organic form'^ the mark of an 
hereditary descent is an everyday observation, verified by the 
Bourbon and Hapsburg characteristics j does intellect follow the 
same rule I It is rare to find the son inheriting the intellect of 
the father, and more rare to trace it in a lone line of descent. 
The distinction between organization and intellectuality consists 
in that the first reacts on and reproduces itself, the latter accu- 
mulates through culture, innately possessing the potence. It cannot 
be said that there is the hereditary transmission of high mental 
characteristics. Consciousness, complete in itself, is impossible in 
disintegration [virle p. 9). In its collective expression, in its 
passive impressiveness, it comprehends and contains all things. 
To it there can be neither time nor space, for there can be 
nothing where it is not. 

In the Times report of the address we have the pith of the 
conclusions. " Abandoning all disguise the confession I feel 
bound to make before you is that as I prolong the vision back- 
wards across the boundary of the experimental evidence and 
discern in that matter, which we in our ignorance and notwith- 
standing our professed reverence for its Creator, have hitherto 
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covered with opprobium, the promise and potency of every form 
and quality of life/*' 

This was not a mere ad captandum ebulhtion due to the excite- 
ment of the moment, but, as we are told, " a deliberate conclu- 
sion arrived at in moments of seclusion; " we are then bound to 
accept it as the settled opinion of its enunciator. Thus looked 
at, it is the assumption that Matter^ as Matter directly and solely^ 
is the cause of all things^ going beyond the Pagan Lucretius, 
who admitted volition. The Creator for whom is a professed 
reverence becomes a mere accidental inference. Looking, then, 
at this announcement as the settled conviction of the speaker, 
unbiassedly judged, it is a confession of materialism in its ex- 
tremest form, and as such has generally been accepted. If this 
conclusion be denied we have speculation and only specula- 
tion, and yet we have the assertion that "before Virchow laid 
down his canons I had reduced them to practice i " {JCJJCth Ceut^j 
March, 1878, p. 50).* 

In later editions, the seventh thousand, there are important 
variations. We there read : 

Believing as I do in the continuity of nature I cannot stop abniptly where 
our microscopes cease to he of use. Here the vision of the mind authoritatively 

•■upplements the vision of the eye, by an intellectual necessity, I pass the 
bounds of experimental ev idence and di«ccm in that matter which we, in our 
ignorance of its latent powers and notwithstanding our professed reverence for 
its Creator, have hitherto covered with opprobrium, the promise and potency of 
all terrestrial life** (55). 

What conclusions are to be drawn from these conflicting ver- 
sions ? The original version has no distinction, every form and 
quality of life. Intelligence and spiritual affinities arc qualities of 
life as we know it. If mind be but a material consequent, once 
existing in the fire mi^t^* and spirit an unmeaning assumption, 
we have the hypothesis, and with it all its inferences. A modifica- 
tion is presented — " all terrestrial life." Can it be supposed that it 
has dawned on the mind of the professor that there is a life other 

' " The existence of aoy being can only be proved by urgnmeiits from its cause or 

its ellec ls, and fli»'s«' arg^niDenfs are foutided entirely on experience. . , . 'Tis only 
experience that teacfien us the nature and bounds of eauso and etJect, and enables us 
to infer tlic exiotence of one object from that of another {In notCf he sa^M), 

Tbat iropiotw maxim of tba ancient pbilosopby, ex nihUo, mkUfitp by wblcb tbs 
creation of nnitter u h.s excluded, ceases to be a maxim according to tbis pbiloaopby" 
^Bnnios Kssai/Sy vol. ii, p. 

2 A little philosophy makes lueu atbeistSy a great deal reconciles them to religion" 
(Bacon). 

' Although nil knowledge reposei* on sensation, yet the ground of all knowlcilire is 
intelh^ctual. In the wriftcation by sensation, it is the intellect whi< li doubts, 
criticises and judges. We continuously employ conception its to number, beings 
sDbstance» cause, dEC.> witboot being merely imaginative {vide St. John Mlwrt, 
Oenetie 0/ Idmh*), 
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than the terrestrial life? If such be the new conviction it should 
be avowed. If not, why was the alteration made ? There is but 
little satis&ction to be gleaned in the observation ^^that the 
materialism here professed may be vastly different from that yw 
suppose." Anything may be when suppositions are indulged in* 
The proposition before an assembly representing the science of 
England shmld he this is^ and the this is should be sup- 
ported by observation and experiment, or Huxley's idea that 
science is trained common sense" vanishes in ^'scientific 
imagination." 

The mischief of the whole thing is that unscientific readers are 
led into an intricate maze of unconditioned thought, with no 
clue to guide them out of it. Saying that Mill " reduces external 
phenomena to possibilities of sensation,** that Fichte, " having 
first by the inexorable logic of his understanding proved himself 
the mere link in the chain of external causation which holds so 
rigidly in nature, violently broke the chain by making nature and all 
that it inherits an apparition of his own mind*' (57) [his formula 
was^ Ego^ sum Ego'] ; or by Herbert Spencer saying, " Our states of 
consciousness are mere symbols of an outside entity which pro- 
duces them and determines the order of their succession, but the 
real nature of which we can never know,'* are neither reasons nor 
answers. He (Tyndall) affirms, " W e can trace the development 
of the nervous system and correlate with it the phenomena of sen- 

1 Fichte, speaking of the poet, says : There is a divine idea pervading the 
visible universe, which universe is, indeed, but a symbol and sensible inaniresta- 
tion, having in itself no meaning, or even true existence, independent of it. To 

the mass ot men this divine idea of the world lies hidden ; yet to discern it, to 
seire it, and live wholly in it, is the condition of all genuine virtue, knowledge, 
freedom, and the cud, therefore, of ail spiritual effort in every age. Literary 
alien are the appointed interpreters of this Divine idea — a perpetual priesthood, 
we might say, standing fortn generation after generation as the dispensers and 
living types of God's everlasting wisdom, to show it in their writings and 
actions m such particular form as their own particular times require ; for each 
age, hy the law of its nature, is different from every other age, and demands a 
different representation ot the Divine idea, the essence of which is the same in 
all, so that the literary man of one century is only the mediation and inter- 
pretation applicable to the wants of another ; but in every century every man 
who labours, be it in what province he may, to teach others, must first have 
possessed himself of the Divine idea, or at the least be, with his whole heart 
and whole soul, striving after it.'"" 

Carlyle says : *' We state Fichte, as he is known and admittetl by men or 
all parties among the Germans, when we say that so robust an intellect, a soul 
so calm, so lofty, so massive and immovable, has not mingled in philosophical 
discussion since the time of Luther. We figure his motionless look had he 
heard this charge mystictsm ! for the man rises before us amid contradiction 
and debate like a granite mountain amid clouds and wind"" (Carfyie^s Essays^ 
vol. i, p. 94). 
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sation and thought/'^ The nerves are the conductors by which 
the expressions of sensation and thought are conveyed. This 
was the opinion of Bell and is that of Carpenter, and, as ^ as I 
can gather, of all other reasoning physiologists, but how are the 
nerves correlated ? We might as well say the river is correlated 
with its channel, or the sea with its basin. We hear also ^' that 
there are such things woven into the texture of man as awe, 
reverence, and wonder " (60) . We are lost in conjecture. What 
are we to understand ? The texture of man consists of organic 
compounds. We have words without meaning, for the assump- 
tion then would be that ** matter" has conceptions of Deity. 

** Tlii-Tf Is also that deep set feeling whit h since flic earllevt dawn of histor)', 
and |)i»»l»al)lv for ai;cs prior to all history, in(orporated itscU into the religions 
of the world, y'ou who have escaped trom these religions into the high and 
dry light of the intellect may deride them, but in doing so you deride acddentt 
of form merely and fail to touch the immovable basis of the religious sentiment 
in the nature of man. To yield to this sentiment reasonable sadsfiurtion is the 
problem of problems at the present hour"' (^)* 

If mind be a material consequent whence is ^the religious 
sentiment ?" 

Perhaps a more extraordinary use of the pronoun you was 

was never made. Were his intelligent listeners materialists and 
he alune free from its taint ? Are wc to conclude that he on\)' 
possessed the religious sentiment (elsewhere called an emotion)?' 
but which with his hearers had perished in " the high and dry light 
of the irJe/kct ? ^' C(jurtcsy should have suggested the prcjnoun 
we. Religion, whether it intrudes into ''•the region of objective 
knowledge" or not, is "capable" of something more than 
"poetry and emotion," however they may add " to the inward 
completetiess and dignity of man.'* If man, intellect, and 
organism, be mere matter from whence is this dignitv 
derived ?^ The rock would have the same exaltation. When 

1 If each Animal function, even refmidncfion, cnn he explained, a.^ Lankester and 

other!* B?<»«Tt, by pliyKico-chemica! niertn««, why nlso in it not explained how inorganic 
}«iibstance8 obtain their varions titriicture^ and powers? Milne £dward^, on this 
point, sa><i, " Tbeae arofe de leur co-wdinatSmt torn Pimpire d'une f/rce puts- 
Munte commnney d^un plan prteon^u, d'une force prS-exitiante.'' 

^ If thf idea of (he profesi^or hf. thjit relit^ion is on emotion, and the idea of God a 
feeling, we can expect no nuflicing notice of such a being. In the controveriiy 
with Martineau, 8i>eaking of the power manifested in tbe nniverjie be (Tyndall) 
tajrji, ** I dare not, rave poetically, use the pronoon He rffftS'^iD? I <iore not call 
it a mind nml refij!<e to call it a ratr^e" fin'roduc. 2nd part, Frni^', Sri.). We hare, 
then, but an imat(inative phantom exisurig apart from an ideal, if il be not con- 
sidered us a per:«on, a cauHe, or mind, or t>eing. There is uo such vagueaeitt oi 
expresrion when matter is spoken of. 

' The greatest part of mankind are naturally apt to be afflrmatire and do^atical 
in tlieir opinions ; and whilst they wee oiyect* only on one aide, and have no idea 
of any counterbalancing arguments^ they throw themselves precipitantiy into the 
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the mind is saturated by a particular idea it is like looking 
into a concave mirror of unequal densities, which distorts every 
object it reflects. It is like a man facing the west, he goes on 
for ever and ever, and never reaches the east ; fece about and the 
problem is solved. If matter be both cause and effect, subject 
and object, why was man made intelligent ? In such categoi^ 
culture would be a meaningless absurdity, the religious senti- 
ment would be rightly termed an emotion, God a non-entity, 
and all our conceptions inexact speculations ending in annihila- 
tion, morality a mere fetter on opinion and the gratification of 
passion would take the place of mental abstraction ; thus, in intdli- 
eence and life there would be neither reality, object, nor purpose. 
Goethe has aptly said, ^ Every bird has its decoy and every man is 
misled in a way peculiar to himself/' 

The mythic New Zealander, the philosopher in the ages to 
come, if he should meet with the address, in his astonishment 
would demand was it accepted by an association of science, com- 
prising the highest names of the day, as a summary of the philo- 
sophy of the time, as a logical deduction from the science of the 
19th century ? If so, then the era to which Huxley and Haeckel 
both confidently look, when scientific thought is to reign supreme, 
will be indefinitely prolonged. Better theological dogma and its 
extreme definitions ; at least there is the gain of an acknowledged 
(however indeterminately formulated) God. Whatever may 
be the idolism of the address, theology is an idealized idolism, 
whatever more it may be. In cultured minds the religious 
idea generally terminates in a God or cause ; an evidence, 
although negative, which must count for something in the cogni- 
tion of a reality, not of matter, but of the manifestation of a 
principle, at once unifying and preserving — Matter is perceived. 
Mind thinks. 

So enslaved is the general mind by the authorities of the time 
that it is assumed to be treason to doubt the dicta of the leaders 
of the day, talk what or how they may — absurdities become 
logic i sensationalisms, eloquence ; fanaticism, patriotism ; and 
prose run mad, poetry ^ all because at some time in their era, 
they have earned a name for some themes logically reasoned, for 
some experiments successfully conducted, for some political conduct ably 
directed, and for some poems admirable and artistic. 

Without bias I entered upon and so far have completed my 
task $ what I had to say it was necessary to say plainly, as I 
cannot but think the address is a pitfall for the unwary, and a 

principles which they are inclioed to; nor have any indulgence for tbo^ie who 
entertain opposite wotiments {Hum^s^iotajfo, tol. i\, p. S5S). 

13 
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snare to the * unthinking. If the no God hypothesis be truth, 
then I have contended against the truth. Liberty of discussion 
and the free expression of opinion is the privilege of the time : 
but it were well to listen to the warning of the ^reat German 
philosopher and not permit liberty to generate license. The 
names of Bruno and Gassendi^ who wtre no tnaterialistSy are made 
the stalking horses of a materialistic propaganda. Equally unfor- 
tunate in selection were those of Goethe and Carlvle^ as 
well Servetus and Bishop Berkeley, Dean Stanley and Mr. Mar- 
tineau might have been chosen. The desire has been carefiilly 
to avoid wounding susceptibilities ; and although the speech may 
be plain, the critical canon of Leibnitz and Carlylc has been 
adopted rather than that so unflinchingly acted upon by the Pro- 
fessor in his comments on Martineau, Bastian, and others. By 
the principle pursued throughout the address, it could be shown 
from the Psalms " there is no God," by leaving out the trifling 
context, The fool hath said in his heart." 

The Birmingham Oratiok. 

At Birmingham (1877) Tyndall delivered an oration, the key- 
note of which is that the Unknown should be interpreted by the 
Known, The difficulty meets us, what is the known and what is 
the unknown ? Every known contains the unknown ; where, 
then, are we to find the simple known ? The known is 
assumed to be the perceived. The unknown is an abstraction 
affising out of the known, or having an origin independent of the 
tenses. Science is but a plausible explanation of the methods of 
nature based on infinitesimals, whilst philosophy is the science 
of principles, an outgrowth of mental conception improved by 
culture.^ We know matter as a vehicle for the presentation w 
effiscts, and that all objective phenomena can be reduced to the 
gaseous form, and thus become imperceptible to the senses. 
We do not know why this ^eous state should exist. We do 
not know the why of objective forms, or the ultimate processes 
of their amalgamation. We know that life is always ready 00 
intrude, but we do not know in what the life consists. It is no 
explanation to say that life is perfectly presented* in atmospheric 

• Now-u-days, in tbe moxt widely-reHcJ jouniulM, daily, weekly, montbly, and 
quarterly, it if beinp^ preached that faith Is a hallucination or an infantile diiwaie, 
that tbe day for religion \a over, that tbe god« have at last been foond oat Mid 

exploded, and Ibat, there hein^ no knowiedtje iKHsible nave what conies to iis liimiuh 
the senses, we must be content with finite tliinf^fi, and f<trike out from the dictionary 
of tbe future such words as infinite, suuernulurul, divine" (Max Miiller, I'tflh 
MMtri, Uei.). r > v 
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(/.^. invisible) germs. It is as easy to conceive them imperfect,^ 
and that these germs, if there be such things, arc imperfect life 
vesicles which receive completion through substances not existing 
in their composition. Animals and plants attain to fruition by 
the contact of substances foreign to the individual, and also 
by a new admixture of substance. Life only appears when all 
conditions arc satisfied. Thus an odour may contain parts of 
the protoplasmic substances, perfected when it impenetrates the 
secretions, changing their form, as animal heat changes the 
condition of the egg. /Is the known cannot interpret the ktiown^ 
it then seems idle to insist on an interpretation of the unknowm 
by the known. 

After a number of commonplace summaries, speaking of eva- 
poration, Tyndall says, Up to the point where condensation 
begins^ an amount of heat exactly equivalent to the molecular work of 
vaporization atid the mechanical work of lifting the vapours to the 
mountain tops has disappeared from the universe^ What, then^ 
becomes of the principle enunciated in the hypothesis of the 
conservation of energy? Wasted heat is a dogma of the Pro- 
fessor.3 There is no disappearance of heat from the universe if 
Joule has truly propounded his theory. The heat converted int9 
W9rk is st§rtd in the wwk^ to be leinduced as the work is undone ^ 
in other words, the energy is always existing in quantity, but 
changed in its application. Presently we hear, Every rain-drop 
which smites the mountain top produces its definite amount of 
heat ; every river in its course developes heat by the clash of its- 

* Dallinger and Drysdale'.s examination of minute organic forms uppeurs to have a 
bearing on tbi« qaestion. Speaking of the coalescence of two forms, they say the 
OMtnn oonld onlj movn in a itraight line, and " comM in eontaet wiQi a colony of 
the organism in a springing condition, attnclics itsislf to one of tliem, which then 
soon unanchors, and both swim away. In tiie courso of time their movements 
become sluggish, the sarcode of their bodies is palpably blendtn^y^* changes then take 
pinoe, and iporaa am azoded, *' enqnliltnly ninota, opaque, apparenUy xovnd afwokv 
were seen to develop into tbe adult form and size'* (Pa|>er read before the Royal 
Society, Life Hist, of a Minute Septic Organism^ vide Nat.^ vol. 18, p. 103). 

* In the intangible and imponderable is found the real, because they are always 
aoMsting and naitnml. A lealm of life ia found in tbe entraila of tbe fly ; the fly 
diei, hat tbe world n^thln doea not die— tbe life of tbia microcosm ia translated int» 
spore*, vrherefrom new energies arise, and a new life appears. When heat disappears 
it re^appears. What, tlieo, is the meaning to be attached to such phrases as " wasted 
beat'' and ** degraded* enerny." If worlds fade or decay* in continnKy ia fonnd tbetr 
germ of rehabilitation. Notbing is known of worlda deatnqwd* If there were 
wasted heat ihere could he no continuity, and the universe would Imperceptibly fade, 
unless it can be .said heat interbreeds beat, hypotheses beget hypotheses, in the same 
way as magnitudes grow ont of little:*, magnitudes being bat aralttplea of UtUea 
infinitely repeated. Tbe physicist recording by analyais magnifiea bis littles, and. 
in ** iimginnfion^' \\x\\.hxenfS^ and holds in \m grasp the nnivpr.se, and thereby sup- 
pO!*e.s he annihilutes Ihv grrat hryoiui. In perception there i« but instinctive 11^ 
titude ; in conception the reality of knowledge. 
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cataracts and the friction of its bed/' Whence was this heat ? 

Is it not that heat which had disappeared from the universe? (the 
work p;ivinp^ hack the energy storca in the vapour !) As to the sun 
hypothesis {)\ Mayer, llclmholtz, and Tyndall ; the sun rnay be 
the storehouse of hcat,^ if it be heat, // is not heat as aicnce dejinei 
heat : the rule of //;/• inverse square interposes its fiat. If the ' 
sun a( ts {>n the earth and the other orbs of his system, it is by 
virtue of a prmc iplc of which the correlated forces are conditions. 
All change is the transmutatiofi f)f energies, because such is the 
method of nature. Nature is {)r<Kligal r>f power, but sparing of 
substance ; tliere is no rfK>m Jor waste. Truly it is written that 
kr:ow!f!(lf'e is surrounded by a boundary which marks its limit, , 
but the material hypotheses have shrunk far fron) this limit. Wc ! 
have the catastrf)phism of language when wc are told the saying 
of Mayer, that the nerves pull the trigger, but the gunpf)wder 
they ignite is stored in the muscles.'* The chemistry and mechanics 
displayed in nature may be freely admitted, as they show the 
vastness of the intelligence of the inducing cause. After more 
elementary science, to introduce Langc's f^tory of a merchant ' 
GOJivulfed into action by a telegram,' Tyndall wf% : 

"ThiK romplcx msM of action, emotional, int( lif rtuai, and mechanical, i% 
evok(-<i by the impart apon the retina of the infinite Irnal waven of light 

r/»rT)ing from a few penril mark^ on a bit of pajK-r. Wr have, ar; Langr say*, 
terror, ho|M;, Kmation, ialculation, pcmiblc ruin, and victory conipre»s€d into 
a rjionient.** 

After an observation on nervous action, and saying the impulse 
arme frf)ni ** the centre of the nervrnis system/* he asks, but 

how did it originate there *''l'his is the critical question. 
The aim and eft'ort of fdence ii to explain the unknown in the 
terms of the known/' 

Spencer, '^thc apostle of the human tmderstanding" (^/^i/ 
Add*)^ says {F'tnt PrincifUt^ p« 37), We cannot think at all 

I No particle of vapour waa formed and lifted wffboot being paid for In tte 
cofreocy of xolnr hcnt,; no pnrtirlK rrtnrrH w% water to the aes wltboat tbo ezaet 

ftMntitaiive r»'-'tifiilif»ri of \m\\ ( Itirmnif^hatn hrturr). 

* The exp(;fifi>(:{it< of A. N. Mh>«t wiUi tbc floating magnetii, and ttte renwrki by 
C. N. Pieroe cm tbelr aetlon (ride NtOure, vol. xvlU) ff poraaed and examined In 
niation to ihf. plonfrtnry trjgollier with oh>«<;rrntionM on tfi*; ml'; of tbe 

inv»T»« W|nar« m Un\\*\nn(v*, jirohsihly would ftf nhown thttf whirh ih tl.»- (ntc /t}»)>|jca. 
tion of tbe energy of tbe i»uit, utid bow tbw energy i« tranitpofled a» correlated force 
Irjr tbe economy of natore. 

f ' A« a MfirfHce prenentm^ nt thifl la all plnt)-<ii>I« . Th<' exciting fact wati tbo idea 

pT«»»*ntr*I In tbe I»!tl*T, uhirtt, \\\\f'U r»Trlvi-(J in tb<! mind, filfcrfed the mind. The 
8am« retiilt would bave iM-cn brought about by any other mtnU', or by tnod voce itpeecb, 
Ifow can It be aald 'Mbe terror, &c. Ac, wa« evoked by impncton the retina of 
lnftnitc«lnial wnvei of li.ilit," Ac ^c. ? The infrrence fa Mpeciooi* In reaaon and 

fnl"*' »M fin lri'!ii<-1ion. 'I !»♦• "iunliol of n? y ohjr* t. rxf ite« flu* rnifi'!, n. i whi-n ff rtafn 
aiwociutton* are connected wtib it, Ijou been iinown to drive an individual to ffeoary. 
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about the impressions which the external world produces upon us 
without thinking of them as caused; and we cannot carry out an 
inquiry concerning their causation without inevitably committing 
ourselves to the hypothesis of a first cause." Carpenter (1872) 
says, "Even in astronomy . , . we cannot proceed a step 
without translating the actual phenomena of nature into intel- 
lectual representations of these phenomena/' 

Tyndall continues, Some may be disposed to press on me such 
considerations as these : 

" Your motor nerves are so many speaking-tubes through which messages 
are sent from the man to the world ; and your sensor nerves are so many 
conduits through which the whispers of the world are sent back, to the man. 
But you have not told us where is the man. Who or what is it that sends 
and receives those messages through the bodily organism ? Do not the phe- 
nomena point to the existence of a self within the self, which acts throueh 
the body as through a skilfully constructed instrument } You picture the 
muscles as hearkening to the commands sent through the motor nerves, and 
you picture the sensor nerves as the vehicles of incoming intelligence ; are you 
not bound to supplement this mechanism by the assumption of an entity which 
uses it ? In other words, are you not forced by your own exposition into the 
hjrpothesis of a free human soul } That hypothesu is offered as an expla- 
nation or simplification of a series of phenomena more or less obscure* But 
adequate reflection shows that instead of introducing light into our minds it 
increases our darkness. You do not in this case explain the unknown in terms 
of the known." This enables liim to ask what is the causal connection, if 
any, between the objective and subjective, between molecular motions and 
states of consciousness } My answer is I know not, nor have I as jret met 
any body who knows.' It is no explanation to say that the objective and sub- 
jective effects are two sides of one and the same phenomenon. Why should 
the phenomenon have two sides ? '* 

He says we can present to the mind the physical process of 
nerve actions, but none by which consciousness acts; that 

molecular motions produce consciousness/' but the reverse 
process of the production of motion by consciousness is unpre- 
sentable to the mind." It may be said the image in the looking- 
glass is exactly analogous. He continues : If we are true to the 
canons of science we must deny to subjective phenomena all 
influence on physical processes in other words, denying inteU 

* •* They had heard his < Yes' to the question, Are the senses ever brought into 
contact with the Infinite ? For beyond, behind, beneath, and within the Finite, the 
Infinite alwaya present to our snnHcif, pressing upon us, growing upon uSf from 
every side. What we call Finite in space and time, in form and word, ts nothing^ 
bat a veil or net thrown by onrselvea ov«w the infinite. The Finite by itseif, without 
the Infinite, is as impossihlH, as inconceivable, as the Infinite without the Finite. 
An IVtmson dealo with the finite materials supplied to us by our senses, so Faith deala 
with the Infinite underlying the Finite. The history of the ancient religions of 
India is* in fact, a history of the various attempts at namini]^ the Infinite that hides 
ttwlf |»etaind UieveU of Uia finite" (Max MuUer, Hiitbcrt, Leeture.—Timtt' 

lep.). 
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lectual action in nature. He breaks ot^ without any solution or 
attempted solution of the soul question and the subject of 
jiecessity. 

It is clear there can be no molecular, motion without an 
antecedent motion in "the prepared brain," When this ante- 
cedent motion is accounted for, we have the connection between 
the subjective and the objective. In purely physical matters, in 
the union of the oxygen and hydrogen (water), we have the 
same diHiculty of explanation as in the union of the mind and the 
organism. It seems an absurdity to demand an explanation of 
the highest metaphysical problem when the ultiaiate reason for 
the union of the gases forming water cannot be answered by ' 
physical science. If we say water is a metallic oxide (the extreme 
assumption), what nearer are we to the reason for the oxidation 
<if the hydrogen element, or for any metallic rust ? Why have 
we a life-supporting fluid formed by the union of two gases indi- 
iridually incapable of supporting life \ It is the same with air- 
pure nitrogen breathed into the lungs is death \ the same with 
salt — chlorine and sodium individually are death-givers. When ' 
physicists can answer these questions, when they can interpiet 
the known bv the knmun^ it will be quite time to demand the 
Jbuwn should he intgrpretedhy the Jtnewn. In both there are ultimate 
Acts of which science is supremely ignorant. It is Nagdi's 
3jdom being answered by that of Du Bois Reymond. 

All questions of physics are known by effects occurring in the 
<due course of the laws governing them ; all facts of mind (to us) 
4ure equally effects and occur through their ^vernmg laws. To my 
mind — and all phenomena point to this end — ^there Is a vitau 
energy pervading all nature, inorganic and organic, and to this 
<cnergy all phenomena are mediately due, even the "frost 
ferns on the window," and this molecular motion of which wc 
hear ad nauseam is but a phase of the vital energy. The spon- 
taneity which presents life on earth, the parent of all phenomena, 
is vital energy, a servant obedient to the antecedent impulse, the 
Jesuit of the primordial intelligence. This is no proof, but we 
find the proof in the chain of effects resulting from a single 
impulse. Hume, however unjustly in his day termed an atheist, 
adduces abundant testimony to the incontrovertibility of this 
iact. 

It is easy to present Whys and to get Whys in answer, for the 
why of the one presents the same difficulty as the why of the 
other. But when we are told, "I think posterity will acknow- 
ledge, in the history of science, no higher samples of intellectual 
•conquests are recorded than those that this age has made its 
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own/' we naturally inquire, What are they?^ Where have we 
explanations of principles or of ultimate forces, if we except the 
doctrine of the correlation of the forces [the grandest philosophical 
ttmaption of the century^ the key-note to the Methods 0^ Nature^ 
although the cause of the interconnection of the forces will probably 
beibrever hidden* Evolution is the adaptation of previous science 
enforced by research. The age has been peculiarly rich in infini- 
tcsintal discoveries. We have i n the conservation of force or energy 
liypothesis, the expression of the economy of nature. Where are 
we to turn for the explanation of what may be a causal fact ? In 
tiie lace of the labours of Davy and Faraday, where in England 
are we to look for the extension of the principles of chemical and 
dectrical knowledge ? of which, in many features, they may be 
sud to be the pioneers ? They can scarcely be claimed as denizens 
of the age, whatever they may be of the century. They have 
worthy followers in Continental and American chemists and elec- 
tfidans. A long string of names of practical adapters may be 
adduced, making a surface history of science, which can be gleaned 
from an^ cyclopaedia. We have illustrators, not discoveren. 
Ben, Edison, and Hughes may claim a higher place ; their com- 
bined discoveries show a causal connection^ making an indefinite 
idea a definite fact. The discoveries of the time can rank but as 
explanations of the methods of nature, and can only be interpreted 
by their collective impact in the same way as science exists in 
the mind. That collective energy which in nature is illustrative 
of intelligent purpose, in man is a process of culture. In man 
wc have a possibility, in nature the collective actual, and these 
intelligences, by the new school philosophy, are claimed as 
material causes ! This material explanation pervades the whole 
matters in comment. Wc have the subtle interweaving of a 
lew surface facts of physical knowledge which inferentially are as- 
sumed to be explanations of vital and mental powers ; but to one 
who could suppose that intelligence and life were contained in 
the fire mist, assumptions and hypotheses may easily be made to take 
the place of principles and facts, whereby " all forms and qualities 
of life'* become but emanations of inert matter. The subjects of 
the<£scourse, as matters for discussion^ are wholesome exercise, but 
when subtly presented as problems to catch assent they become 
as unwholesome as they are untrue scientifically. 

If the objective ana subjective are said to be two sides of the 
aaane phenomena, he asks, Why should the phenomena have 
tiro aides when there are plenty of molecular motions which have 

* Wben ibis mi uid the phonograph and microphone ^ere unknown. Oigrgen, 
fajdiogen, nitrogen, and atmospheric aUr, bad not been Uqnefledy nor bid electric!^ 
been naed for ligbtlng purposes. 
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not this tirMidcdnesf V* A tvn> would txamtx the qiieftkm bjr 
laying that contrast b the metnod of nature ; that effecti act on 
effects, the causing and the caused, and that out of this category 
there are no molecular motions. Even the particle in its polar 
fiict has two sides or forces. We find everywhere in nature the 
subjective resulting in the objective* There is neither mechanism 
nor chemistry in nature or in art without an underlying subjective 
.intelligence, although physical science offers no justification for 
^-'the notion that molecules can be moved by states of conscious^ 
,nes8, nor for the movement of molecules without a prcccd- 
' ing force! Nowhere in the b(K>k> do I find it a5:>cTtcd that c^in- 
j&ciousnesi is u motor iorce (con'->ejuusnes& has no ener^/ics, there- 
fore can have no btates), whatever intellect, as represented by v/ill, 
may l)e. Whatever answer may be given for any material or 
r>l)Jcctive coiisc(^u(.'nt has equal force whcri applied to vital and 
mental facts. In all cases the motor power is an imponderable 
something, be it force or be it intelligence, and in all causes the 
ultimate niotor fact is hidden, or at least science has not dis- 
covered it. Wc are surrounded by positive facts which by the 
finite nn'nd are indefinitely conceived. The effort to maJce the 
indefinite definite is the ba^is of the material hypothesis. The 
idea of Kpicurus as to tlie fact of cohesion, is scientifically ex- 
pressed in Faraday's idea of a single force, so definitely proved by 
Grove in his dagucrreotyjx: illustration {iupra n, 2, p. 9). i'hcre is 
no more mystery in the connection between mind and matter 
than there is between force and matter. T1ie most insignificant 
production of earth is as much a mystery as an idea^ all airait 
solution* We know facts as efTects, but we do not know the 
ultimate cause of these effects* I'he phantom which the lecturer 
has set himself to combat arises from his own assumptioa that 
the molecular action of the brain is the cause of consciousness and 
intellect. I'he arrangement of the amorphous substance consti- 
tuting the brain is probably so purposed as to act as a mirror for 
the impression of symbols, sensation and intelligence being the 
inducers of the molecular changes which receive their interpreta- 
tion by the action of intelligence* Thus they are the actuals, 
not the casuals, as it must be clear to the commonest intelligence 
that a thine cannot move without an antecedent motor* If we 
do not reuly know what matter is, it cannot be expected we 
should explam what mind and sensation are, or the interconnection 
oftheorganiimand the intelligence* Practically matter is an exist- 
ing fact, so is sensation, so also intelligence, and so freedom of wilL 
Probably between the senesis of man and his ultimate, as 
elsewhere reasoned, free will is man's fact* Over his ultimate lie 
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hi.s no more control than he had over his genesis — Cirterii paribus 
we are Ixjund to conclude the end of all men is the same, the 
difference lx.*ing in the intervals of its consummation. Assuming 
there is a life beyond this life (vide iupra^ p. 147), it is a continuing / 
existence, a probation where the spiritual entity, be it what it 
may, receives its final finish through unlimited culture. The 
capacity or potence of man is " the capabiHty of culture.'^ It is also 
clear, unless the Ego cognizes in its individual consciousness an 
objective fact, to the Ego it has no existence, summing Berkeley's 
idea — very much that of the Fichtc of history — that objective 
existence is only cognizable by its existence in the consciousness 
of the Ego^oT of other Egos, or in a consciousness which comprises 
all Egos and all objectivity. Excepting an allusion to Fichte, 
interpreted in a manner peculiar to the lecturer, we have, in con- 
cliiHoa^ commonplaces and assumptions. Fichte has been befoie 
interpreted by Carlyle. Construing Fichte by the light of U berbweg^ 
kutad of the maniac he is inferred to be, we iind a man 
of pcNverfiil intellect and genius, one who did not dwell ia 
m ii mp t i ons and nuterial hypotheses, but who was able to present 
a reasoned conclusion for the opinions he entertained. 

The office of wisdom is not alone to present the ur/r^/, but the 
Kami for the whysy so far as our finite capacities permit. It is 
qmtt possible to ask questions which no science can solve $ but it 
is not philosophical to assume, because the question cannot be- 
answered, that the unhuwn has a material basis, that subjectivity 
is noO'Cxisting as a principle, and that objectivity is akme the 
movUer and worker-out of our fects. 

The imperceptible becomes the objective the action of the 
■BpefCTfi ved e. g. water is composed of two imperceptible gases 
tlmist into combination by the action of an imperceptible mce. 
If dus occurs in that with which all are familiar, can we deny that 
intidligence has within itself a similar power? The gases, by 
chemical affinities and by man's intelligence, are converted to his- 
purposes, if man in his nnite aptitude, can seize and control them, 
what then arc we to conceiveof infinitude which not only controls 
but creates and fashions ? Is it because a few isolations in nature 
k"- mii ttred that the assumption is to be made that all which is be- 
yond btientific and ph . .^al aucivsis or the anticipations of j)hy.sicaJ 
science, are merely emanations from matter? We may dream our 
dream. We know the viewless can become the objective. We know 
amalgamated poisons btrcomc innocuous substances and life-sup- 
pc/rters, but we do not know the why of the fact, we know that 
such is the workin^j economv of nature. We know sensation can 
excite intellect, we know both exist, and that in their amalgamatioa 
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* we have man, but we know nothing of the chain-links which bind 
the mind and the organism. We know the organism is resolvable 
into gases, but we do not know how these gases become objective. 
We know there are animate forms, but we do not know the cause 
of their animation. We know there are forces, but we do not 
know the whence of them. If then, these things which are known * 
cannot be interpreted by the known, is the unknown to he denied 
because the known cannot comprehend ity when even the known cannot 
itself' he comprehended/. 

The comment is addressed rather to the substance of the lecture 
than to the words, for which see Times' report. 

Whatever the origin of matter, whether it be as Kant suggests, . 
the objective presentment of a thought, or whether as the 
phvsicists assert, matter eternally existing^ is a serious and diffi- 
cult problem; a wide gulf stretching between the definitions. 
Both to our comprehensions appear to be existing principles. 
There is the subjective and the objective, can both be eternal ? The 
^lution of the problem then becomes a question of probabilities. 

Science determines there are sixty-five elemental substances. la * 
the practical acceptation of the word there is but one eternitv ; 
to which of these elements is the prioritv to be awarded ? We 
cannot suppose a svnchronous rush of the whole into existence 
unless we suppose all are the incidents of a primary. Supposing 
h were so, the data would still be insufficient ; the forces must 
have places, without them the gaseous elements would have lain i 
in strata, lliere would have been neither cohesion nor combi- I 
nation. All we know of phenomena expresses their homogeneity, 
lience we admit there can be but one eternal cause— or matter — as i 
the governing principle. The choice is thus limited to matter, or 
sjMrit, i,e, intelligence. If matter be this principle or cause, 
intellect and force are but its emanations. If intelligence be the 
•cause there is the difficulty of presenting it objectively. We 
have seen the imperceptible, becomes the objective by a process 
imperceptible. The gases have existed since the world was ; yet 
little more than one hundred years have elapsed since Priestley 
discovered oxygen. Intelligence was the worker by which the 
substance was assured. This enforces the conviction that the 
intelligence which directed the processes or method of nature is 
at the least as boundless as her phenomena ; thus the imponderable, 
the intangible, and the unperceived constitute our realities, because 
they are always subsisting and are universal. No science has 
practically demonstrated the origin of Intelligence, we only know 
through its subjecting energy, that it exists. The organised is 
not eternal or is eternal only in its vitality i so worlds may fade and 
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be rehabilitated. Synthesis dealing with the perfected magnitude 
sees but littles infinitely repeated. Analysis finds the littles, and 
the magnitude falls when the mass is disintegrated into the littles. 
The philosopher sees in his magnitude its qualities and quan- 
tities. The physicist finds the quantities but the qualities evade 
him. The philosopher sees in the cause the effect. The physicist 
finds an endless succession of effects which he pronounces 
to be " a precession of causes/' a finity in succession to a finity, 
which he deems to be the finality, hence the dogma of the 
eternity of matter. In perception there is *no infinite. By 
conception, in the unseen is found Infinitude, infinitely prolonged ; 
can we not say this is Eternity ? 

Besides matter and mind there is heat and its conditions, 
undulations, or vibrations ? An undulation assumes the shaking 
of a something through the material of which the undulation 
must proceed \^ this is force action. Can force claim the eternal 
honour ? Without heat there were no force — force is said to en- 
gender heat : let us consider. Is it possible force can engender 
chat without which it never could have existed I Heat condi- 
tioned is heat, light, electricity, &c. (in correlation), and these 
conditions become the sensible facts of the principle. Science 
shows light is resolvable into qualities, heat rays^ light rays, and 
chemical rap, i.e, the calorific, luminiferous, and actinic. If 
light has weight it has substance. If the ether presents resist- 
ance it has substance. It does not follow because the ether presents 
resistance there is no rehabilitating power in nature as maintaining 
and sustaining ; the Action is the expression <^ work by which the 
energy is stored. It is impossible to suppose the possibility that 
the agencies instituted to carry on the work should wreck the 
univefK. This would be indeed reducing the technics of infini- 
tude to die technics of the finite. The technics of man cannot 
constitute an eternity. The technics of Infinity constitute £ter- 
mtv In their purposeness. 

Heat is said to have no weight yet it is a measurable quantity. 
If it be an undulation in particles, of what partides ? The ckuh of 
the molecules " displays motion ; motion is heat whether as an 
ondulation, or as a principle. Endless difficulties are presented : 

1 «• The idea of a refuting mediom in space aatronomera coDtlder to be confirined 
kf tte BotfoiMi of Bnke's comet* which cannot be explained witliont lach a hypo- 
ttietla. Besides, a residual phenmnenotiy as J* Herscbel expresHes it, *'adds con- 
sistence to the theory;" from this(;iu??e, it is said, Euke's comet loses less than 
th of its velocity in thirty-three years (ten revolutions). If a resisting medium 
existing the mofements of the solar Ky^tem cannot go on for eter. The 
m<Mnent such a fluid is ascertained to exist the eternity of the movements of the 
planets becooBei ■■ impomUrie af peipetoal motioii on the earth." (Whenell, B, T*, 
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a force as resuking from heat is the initial fact, from which motion 
follows, but it cannot be said motion engendered that which pro- 
duced it. Heat may be called the function of nature, in which 
sense it would precede all structure, however incorporated in 
Nature. Phenomena thus would be an ingeneration of heat, as 
the means by which the subjective could be objectively shown. * 

Without heat there would be no-thing, no-thing we know as 
phenomena. We cannot say phenomena generate that by which 
thev exist ; it would be like saying the young of creatures j^cnerated 
their mother. The first existing, persisting and universal principle 
we arrive at in phenomena is heat^ by its modification we have 
liquid^and solids latent or sensible (static or dynamic) heat exists 
in all thin^ its presence is everywhere. Without heat there were 
no life, without life there were no consciousness, without con- 
sciousness there were neither substance nor intellect for man as 
he is constituted. Can we then say that heat is the first principle, 
and that from it all things came ? It cannot be demonstrated that 
heat generates anything, although we know nothing can be 
generated without heat. We cannot suppose it generated intel- * 
lecty for intellect, as far as we know, exists without heat, and by 
its interaction on the particles of the conducting medium mak» 
apparent the principle heat. Intellect is as imponderable, imper- | 
ceptible, and impalpable as heat. Tyndall savs : When we I 
ponder it is the brain that thinks.*' Is it not ratner the imponder- \ 
able principle which stirs within us which thinks, and whose \ 
movements become what we term consciousness, thus linking the 
perceived with the unperceived. Unless we are to suppose this i 
brain*matter is self-active, there must be a mover, and what is 
that ? Thought is a constituent principle, or efiect of intellect, 
it follows that if molecular action originates thought it originates 
intellect ! The brain is composed of organic sul^tances and pul- 
sates with the organism ; traced backwards we find the substances 
of which it is composed are floating mists, but never without heat. 
Heat and cold, we are taught, arc relative conditions of the same | 
fact. Wc have the flaming hydrogen of the sun's envelope, and 
we have the cold of space through which the heat given off by 
the burning hydrogen radiates, without influencing it and yet 
after its passage on striking an object the radiation from the sur- 
face becomes sensible as heat, and by a subsequent act (radiation 
from the work) the atmosphere is warmed. 

Given the condition and qualities, the facts of heat are always 
the same.^ There is a regulating principle \ but if heat be the 

^ When all the relations of the sun niul the planets nre considered, and systems 
connecting i»>steins and cycles ol iuns, and ibe passage of the lun's beat tbrough 



Digitized by Google 



Heat an Unchanging Principle. 205 



eternal something, bywhat is it regulated ? To regulate requires 
intelligent action. This brings us to demand, what is intel- 
ligence ? The material presentment has been examined, and has 
proved fallacious as an eternal principle. From matter we get 
inertia. A molecule to move requires a mover ; thus an ante- 
cedent to its existing self. Intellect is that which guides, governs, 
invents, controls, and directs. 

Heat and matter constitute an organised form ; with vitahty 
(another principle), the form is animate and conscious; with mind, 
intelligent. We then arrive at heat, life, consciousness, and mind, 
four imperceptible, imponderable, intangible, universal some- 
things, and we have substance through which their actions are 
manifested. We then also arrive at an existing; livinii intellect, con- 
scious, as manifested by acts of will. Where is our beyond ? A 
set of syllogisms would prove the logical certainty of the position, 
a set of x's and y's the mathematical certainty, but neither would 
be a positively demonstrated proof of the problem — we have a 
probable possible, but no tangible fact. 

We then fall back on the original proposition (c. 4, p. 109) of 
this work, viz. perception, which knows material phenomena, 
and conception, which knows intelligent abstraction. Without 
heat nothing exists, without intelligence there is no control. 
Can we not ss»r that heat generates all things of perception ; that 
conception maices manifest intellect which controls and interprets ^ 
perceptive elfects ? Intelligence (jW ^^//m'j) is uninfluenced by 
heat, but heat becomes manifest through its action. We can then , 
say intelligence by its action generates heat. And what is gene- ' 
ration ? — in what does it consist ? Minute particles consolidated 
on themselves (centres of heat, or force — ^heat foci, force foci), 
dosed circles, the unclosing or closing of which is the deve- 
lopment of force ; a lap, an overlap, or an underlap ; a lap or 
light band closing on another, darkness ensues \ undulations 
cfosing on undulations, no sound is heard. Thus, we may say, 

the ether of space and the ataio:*pbere, neither of which are lieated thereby, as 
an hypothesis it might be suggested that the so-cuUeJ heat of the sun exists in 
its magnetic phase, as being more in consonance with known or unppoied facts. 

If heat be the primordial substance, then, all things beini^ composed of it, the 
inai^iietism of particle on particle would be established, the magnetic power ol the 
Sun would iuHuence the magnetic particles uf the Earth, and so substance would 
react on vnlMlance, and by this infloenoe the air and all we know as substance 
would be acted upon, and we could say that motion results from the inherent nmg- 
netism of substance acting on substance. Undulations and the static and dynnniic 
powers of heat would receive an explanation more in consonance with observed 
facts than that of the radiations of heat from a distance of 92,000,000 of miles, and 
vibrations numbered by millions of millions acting on the eye in a second of time. 
In this view all heavenly bodies would be magnets, and resulting motions raagnetic 
ioilueoces due to sun energy^ not to sun heat, unless by correlation. 
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, intellect generates heat ; heat force, or motion ; force compdi 
phenomena. We then have phenomena as a consolidated obfcc- 
• tive effect, and conscious intellect. Thus intellect as a principle 
becomes manifested as intellect a condition. Objective phenomena 
then become but the reflection of intelligent thought. We began 
with the principle intellect, we end with conditional intellect, and 
when the conditional slides back into the principle the cycle is 
complete. Think it as we may, be overcome as we may by 
expressions of sublimity, whether excited by the contemplation 
of terrestrial phenomena with all its grandeur of change, or 
whether we direct our gaze on the stellar phenomena — those 
glistening points — suns and worlds, we arrive at conscious in- 
tellect enthroned in the mjdst, crowning with an ever presence 
the conceptive energy, through and out ot which all terrestrial 
and celestial wonders have become manifested. By the facts of 
our reflective reason we discern this, and when we extend our 
thought to the grand continuity, a for ever continuing intelligent 
consciousness, the confession is forced from us that this is God,^ 
the Intelligent principle, the Intelligible fact of all things ; the 
Cause, the Controller, the Substance, the Principle and iLssence of 
things as we know them or can think them. 



CHAP. 111. 

Heat — Heat a Principle Conditioned. 

By the material hypothesis matter in its atoms is indestruc- 
tible and eternal, and Earth, the great mother'' from whose 
womb all things are said to proceed, in generating herself gene- 
rates all else. What is the fact^ Earth is an aggregation of 
particles derived ham her environment, cohering through the 
life energy inherent in them, and may be likened to a germ 
presenting form and diversity, to us an immensity, and yet but 
a particle in a universe of piirtides. The principles which govern 
her infinitesimal units, govern her. She exists in her particles, 
impulsed by imponderable principles, beyond which there is 
direction and control, as exhibited in the purposeness of order, a 
homogeneous conglomerate of life units. Earth is the matrix, die 
great reservoir, a passive receptacle wherein all substances are 
condensed^ the life-bearer, the bed of generation, not the gene- 

1 The word God in the Saxon finds iU ti^nonym in that oi good. In every other 
language tbe exprofsion it of o Lord or raler. In Jehovao the ■Unification to 
somewimt extended, but never reaches tho Saxon conception as a spirltoal ideal, la 
the mystical Eloibim there may be «uch an expretclon. 
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rator. When we are told principles, are material emanations, and 
that intelligence is dependent on moliecular motion, we znTlyixf 
our facts, and find but the fidlible in the finite* Our teachers^ 
as Newton expressed of himself,^ are like boys searching the shores 
of an unfathomable ocean, their findings infinitesimals, waifr 
which have broken loose, abounding in the wide-spread immen- 
sity before them. The facts they have collected may be dassi- 
fied as practical results, but their predicated history may be utterly 
false, mere hypothetical assumptions, which, as Kekule truly 
says, **are gradually raised into articles of faith, and those who 
sin against them are persecuted" (vide note 4, p. 1). To pro- 
pound a new deduction from a principle, or to attack a deduction 
presumed to be established, excites a dogmatic resistance. Locke 
wittily defined the position.^ Yet we are said to live in an 
era of scientific liberty, but it is a liberty, so far as our pro- 
fessors are concerned, which must run in a given groove. There 
is no finality in science ; at its best it is but a postulate of 
probabilities. The hostility of the Church to the extension of 
knowledge arose from the fear of innovation, and was but an 
acknowledgment of the weakness of her position. We have, in 
another form, the perpetuation of this dogmatism ; it is that 
which makes science so thorny a road to the neophyte. If we 
look into its annals, lengthy indeed is its list of martyrs. We 
have Pythagoras, Anaxagoras, Democritus, Epicurus, Galileo, 
Harvey, Peysonnell and Buckland, and others. The theories they 
propounded were met by persecution, by derision, or contempt, 
and yet their hypotheses are established as scientific results* 
Elliotson and Reichenbach, men of ability, propounded theories 
which may become high philosophies in the science to come* 
Gall and Spurzheim showed a constructive theory of mind. 
Were these nien charlatans I Yes ! as all men are who reprove 
the ages by presenting systems in advance of established crudities. 
In this day Crookes investigated an important, although tabooed 
subject, and for courageously announcing his conclusions, derived 

* Newton, in the preface to the Principin, say.« : " The whole difficulty of philo- 
dOffhy seeuM to me to lie in inve^^tigating the iorces of nature from the phenomena of 
motton." ''Bfany ttilogs lead me to suspett that everything depends upon certain 
forcesi in virtue of which the parttdM of bodiei« tbroui^h foroee not yet understood, 
are either impelled together 80 as to cohere in regular figaies, or are repelled and 
recede from one another." • 

* He atfkfi, <* Who will be prerailed with to disrobe himself at onoa of all hie oM ^ 
opinions, and pretences to knowledge and learniii!; which with hard stady he hath 
been nil hid time labouring for and turnin^^ himselt out stark naked in quest afresh of - i 
new notions? All the arguments which can be raised will be as little able to prevail 

MS the wind did with the traveller to part witli his clouk, which he held only thet 
faftar(B.ir,c.SO,ll). 
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from obseryadon and experiment, he was met, not by disproof, 
but by invective and abuse, because his announcement dis- 

Xinted the preconceived ideas of our savans. Few men can 
d to be original or to express ienorance. Newton, Leibnitz, 
La Pla)W, Du Sois Reymond, and Virchow, above the pettiness 
of their times, admitted the insignificance of the known to the 
sum of the unknown." Helmhdtz, with a true scientific acumen, 
says : ^*A11 that science can achieve is the understanding of an 
action of natural and moral forces, and each student must be 
content to rejoice in new discoveries as new victories of mind 
over reluctant matter." 

The propounders of theories which admit of a materialistic 
construction arc hailed as instructors, whilst those who present 
such as might elevate science are innovators and charlatans. TThe 
effort now-a-days is made to eradicate the idea of God as a Creator 
or as a I^rovident and Intelligent being. On being probed, this 
hostility is found in an antagonism directed against systems of 
theologies, because theologians repressed free thought in Kosmic 
ideas. Liberty gained can only be preserved by its judicious 
exercise ; when it degenerates, as in the rebound it too frequently 
docs, into licence, we clank the same fetters. Men in all ages are 
much the same; they clamour for their fetish, and get it, newly 
named, newly dressed, and newly ceremonialized. The men of 
these days deny that principle of being which the ancients sym- 
bolized and respected, and are not so lucky as the Alexandrians, 
who found their ideal in the mother of a God, but the God, as 
Creator, ofiered by the savans, is a mass of moulded matter.^ 
In the sea of nuterialism, where every floating speck assumes 
gig^tic proportions, there are many divers, although but few 
secure the pearl. A handful of slime is hailed as the nucleus of 
a microcosm to come, and as a solution of the mystery of the 
Kosmos. This mysterious stuff turns out to be a vehicle all 
strewn with the maddest Waterloo crackers, exploding distractively 
and destructively wheresoever the mystified passenger stands or 
sits'' (CarlyU). 

When we uplift the curtain of sense, that veil of mystery, and 
look into its beyond, we find everywhere a fundamental pnndple 
working and unif)rine, which leads to the conception of a material 
ultimate intelligent^ directed, substance correlated with sub- 
stance and force with force.' John Scotus would have said, It 

* Hume sayM, ** It is remarkable that mt* n have a natural tendency to riae from 
idolatry to theij^m and from tluMsni to idolutry" {Sat. Ilisf. 10 /., p. .01). 

' Tbe imponderabitity of beat U shown in tbe tettt ul heating u pound of mercury 
•3d •pound of water in oppcwlte Imlancet to tbe same degree of temperature, and 
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was the auspices of the reinstitution of things" and the return to 
a primordial conservatism. We search the facts of sense and 
might live in sense, but, with intelligence as an interpreter, 
through the symbolical we reach the real. Tertullian wisely 
said, " Time is the ally of truth, and wise men believe nothing 
but what is certain." If the certain, i.e. the unchanging and 
universal is only to be accepted, in matter we cannot find it. In 
conscious intelligence we have this certainty — it leaps the gulf 
and satisfies the human understanding in its demand for con- 
tinuity. To demand the proof of a fact present in the minds of 
all men, is only to dull its appreciation by an iridescent cloud of 
words" which they are incompetent to satisfy. Consciousness 
voLj be synchronous with continuity, but certainly is not a 
consequent of molecular displacement. Heat exists in all ob» 
jects and forms, whether they be gaseous, liquid, or solid, and yet 
it has no solid consistency. The limestone rock (as lime) in 
parting with its heat falls at our feet an impalpable dust, and by an 
admixture with water again becomes a rock. The iron by the 
agency of heat will flow in a stream, or become clothed with the im- 
penetrability of the diamond. Nature has her depository of stores, 
bat the artincer is always among them — the unit of heat, the power 

whether it be rednced or inrreasetl the substincps remain in equijKjjae, althon^^h 
thirty timetf tbe beat will enter or lea¥e tbe water tbuu it would the meicar)'. 
Mora ddfoite V»U present ttie aame foets, m « Minbetiin falling on a delicate 
Wnce produces no de|iiCMing tthei on ttie acale. Hence it is i<nid hent has no 
forward motor inertia or momentum. Rumford made water boil by the friction of 
a blunt horrr rubiiing against n masi of metal immersed in water. Davy melted iccf, 
by the friction of two portionsi, in a femperatufe of 32* P. Plrooff of tbe materially 
eif iMot are addoced ; it h radiated through tbe most perfect vacuum obtainable 
more readit)' than through air, Ih^* radiation ht-inLT in all t]:r>'ctions and without \m\\e- 
diment from crossing rays; on the conden.iation o! a mass hent becom»^:< immediately 
tnuible, as if then sqaeezeti oat, aa in hammering cold iron, aod in mixing bodies 
vMdl occupy kaa apace when cbemfeally onitad. Tbeae lnatanq*s appear to prove 
that whatever hent be, it is fomelhiriLT -pHrific. Th*- iu'nition of L!:iinj)o\vt!f*r presents 
soch facts; if it were only the motion of tin; ma.s3, whence comes the threat, expan- 
4on? if tbe power be in the particle, it is a something specific and u fiubsUince, 
altboogh ieapooderable. Some aappoee ** tbat tbe pbenomena of beat ate prodnced 
If an exceed in £r|y .<»ubtle flui I pf^rviJincf the whole universe, Mofteninic or nifl'in^'- or 
Cfarifving tHKlie^," and by its pro|)ertie>» seeking the " wide-;! arid nio<t e juable 
diffusion." its quantity may be measored, and its qualities inferred. Heat a wire* 
It ia lengthened ; beat vrater in a foil wwel, it flova over; all aobatanccf, with feir 
exceptions, gain bulk in proportion to the increase of temperature. Handle ice with 
one hand, and then thrust it into cold spring water, and the water feels absolutely 
warm \ take the other hand from heated water, and put it in the same spring water, 
aad tbe aciMatimi is tbal of a cWUing eoU. Tbis experiment abowa the beat b a 
specific something which spedieally acta iqioa seaaation. Thus it would i>eem that 
both heat and sensation have poisitive and negative qualities. Throni^hout pheno- 
nena we bave tbe same relativeness — beat aod cold, the ponderable and im- 
p eudciaWe km aod inertia, tbe poaltifa and negatinr, tbe static and dyaamio. 
Tbe whole i HwpllUti tiw proeeM of tbe inile and in resolU baa lebtion to aniaml 
aipabEatioii» 
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of life is always present, always accomplishing results, now consoli- 
dating masses, now shrinking into itself, and withdrawing its 
cohesive powers spreads the rocks abroad as dust, the sport of 
€very passing wind. 

The pertinacity with which scientists endeavour to solve all 
the infinitesimal facts by a givcn^ shows the insufficiency of their 
reliance upon perceptive results. These givens and logic, what 
sins they cover, easily expressed and obstinately insisted upon.^ 
Given A generates B, the union of A and B the other letters of 
the alphabet, Z as the final Sensuous perception, expresses a 
phenomenon of the universe. Each letter is related to the other 
. and all to each, A is the expression of itself, and therefore Intelloeti 
'equal in quantity and quality to the whole. Thus given A is 
.intellect and B heatj then B expresses the phenomenon of the 
universe, as derived ^om A and concentrated in Z. Arranged 
in the mathematical formula, we have as grand an exposition of 
the universe, subjectively and objectively, as the disquisitions of a 
celebrated mathematician, who expresses as definite masses of 
jnatter that which is viewless and weightless, at the least to man 1 
Tet science is ^^observation and experiment'* interpreted ^^by 
^trained common sense ! " The French dictum is, the scientific 
Cheory cannot be considered complete until it is so clear that it 
<an be explained to the first man you meet in the street 
But all is quite in accord with the hypotheses of science, which 
<all the active and working principles of nature, because 
imponderable and unperceived, molecular vibrations, which 
•can attain to an importance only through the forces which 
^excite them ! If undulations be the all where are we to seek the 
Kosmic unity? It is like the minute philosopher who con- 
.-sulting his microscope finds stupendous energies stored m a drop 
of water, and then conceives gigantic organisms reflect^ed in 
minimums, hundreds of which would find a field of exercise on 
the head of a pin. A glance into the laboratories of Physicist 
and Chemist fills us with wonder, because there we find simula- 
tions of the methods of nature, which after all, present but a 
feeble reflex of that greater laboratory the universe, where 
Intelligence, with a power equal to compass every result, presides. 

* ** Mtttbemiitics can tell us nothing beyond the prohlenin she Bi)ecifically under- 
4ikei) she will curry them to tbeir limit uiid there she stops ; upon \hvt great region 
'^wA ihe is impertoxMly ■tlenf (Spottiiwoode). She cannot tell whether 
'flntter be continaous or discrete in its Rtrncture, nor of itn origin, nor of ita cren* 
tlon, nor of its annihilation, nor whether there be limits or not in time and space. 
'^Conterminous witti space and coinal in time is the kingdom of matbemalic!^ ; 
■i^thfn this range her domain is •apreme" {ib). <*Sbe does not . . contribute 
•elements of fact; . . but Mhe sifts and regulates them and proclaims the laws to 
^hich they must conform if those elements are to issue in precise lesulls ** (ifr). 
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We have the machinist and manipulator with whom gravitatioii 
Is but the adjusting balance, and -all the intricacies of phenomena 
but the offshoots of thought. Thus nature in the unison d luA 
harmony is enthroned in divinity, of which the universe is the 
embodiment, finding a reality in the illimitable all — that 
which was and that which iV— the sole Eternity, Intblligencb. 

We are conscious of our own being, and by sensory perception 
are instructed in a world of facts, but withal there is an inner cry 
of where is reality ? Everv where there is mystery, this mystery 
every mind tries to solve out never arrives at a solution ; with a 
thousand instructors we meet only sophisms, we have the expres- 
sion of a symbol but never the thing itself. What we groan under 
is not the tyranny of thought but the dogmatism of assumptions. 
Matter we are sometimes told may be an outgrowth of spirit, but 
what is spirit ? If it be not the thinking fact of our own exist- 
ence man has from all time wasted his moments in chase of a will 
o' the wisp. We glean our own shallows, catch minnows and 
proclaim them to be trout. 

In the view of the science of the time matter and secondary 
causes are the sole objects of contemplation, as though the pre- 
sentments of the one and the successions of the other were not 
effects originating from a primordial impulse. The very admis- 
sion of such a possibility as a secondary cause, by implication, 
confesses a first cause as an antecedent fact.^ 

" Matter at rest would never by itself cease to be at rest,^' how 
then is the hypothesis of Tyndall to be verified (vide Belfast 
Jiddress) ? Science traces matter backwards until a kosmical in- 
candescent vapour is arrived at, and we are gravely told not 
alone the mechanism of the human body but that of the human 
mind itself-— emotion, intellect, will, and all their phenomena— / 
were once latent in a fiery cloud'* (Tyndall).^ This, to use the 1 
words of Carlyle, is *^ diluted insanity. Science has found some 

* ** Knowledge is distinct from opinion, from feeling, and from all other modes 
of Hobjective impression, still the limits of knowledge are at all times expanding 
and the boundaries of the known and the unknown are never rigM or permanently 
fised. That which in time paat or present h;is bclonc^ed to one category, may in the 
filtiire belonir to the other. Our ignorance consists partly in the ignurunce of 
aeluul fucts and partly aUo in ignoruQce of the pot^sihle range of ascertainable fact. 
If we could lay down beforehand pieclse limits of poetlble knowledge, the problem 
of physical science would already be half Kolved. But the question to which the 
scientific explorer has often to address himself is not merely whether he is able lo 
floWe this or that problem but whether be can so lar unravel the tangled threads of 
Ihe natter with which he has to deal as toweafe them into a definite problem at all" 
(Spottiswoode, Bub., J 878). 

' ** 1 have alwfiys ke[)t apart the speculative anH the proved. Before Virchow 
bad laid down his canons I bad reduced them to practice ! (Tyndall, XIX C^vt., 
mS, p. 507). 
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of the methods of nature ; and as though the findings of science 
were the all of nature ; by a perversion of reason the method it 

pronounced to be the cause. 

The truest idea of matter is attained in the expression of 
force. ^ Force in its static state becomes objective, as solids, 
fluids, and gases, resolvable each into the other ; thus atoms or 
molecules are really the uhiniatc particles of energy, which when 
reduced into the possible minimum, are resolved into the primordial, 
becoming imponderable and imperceptible, and after undergoing 
the same rounds of energy again become objective. In such a 
view we find a consistent method in nature. The tendency to 
inertia is the expression of the static state of force, the same 
energy required to originate motion is required to arrest it,- 
and force and motion become heat. Probably it ne\'er will be 
known how matter was initiated or what is its ultimate structure; 
therefore hyj)othesis is reared against hypothesis ; according to 
Hume's postulate the most probable hypothesis should be accepted. 
All the facts of nature tend to an assurance that matter, in the 
objective form, is the eft'ect of a principle yet undetermined by 
science, through which forces are displayed — the plastic substance 
which nature first created and then moulded to its purposes ; the 
same amount of force is found to affect the same amount of 
matter ; can we say force is the incident of matter ? if not, does it 
not follow that matter is the incident of force ? The only evidence 
we acquire of the continual existence or eternity of matter is by 
the continual amount of force displayed. " When we weigh 
matter our evidence is the force of attraction, again our evidence 
of force is the matter it acts upon." We cannot conceive ^a. 
force without an antecedent force/' Grove says he cannot con- 
ceive the opposite without calling for the interposition of creative 
power any more than (he) I can conceive the sudden appearance 
of a mass of matter come firom nowhere and formed Iroin 

* Force!< chancre the natiiie of substance?. The correlate of the force which 
cbangesi gus into liquid in one point of space and liquid into gfu iu ttuotber, equal 
volamet dinppewringr and ie*appearing, to Uie inexperleiiced appean like tbe paaw^ 
of a fluid tbroogb solid wires {Cor. Phy. For,, p. 2;30). 

' The phenomenal ellects of gravitation and inertia are motion and reslMtance to 
motion. Thus n meteor rotating round the earth, supposing there to be no resiitt- 
ing medium, so long as tbe rotation continued tbe motion would be the exponent of 
tbe force impelling it. Supposing a resiisting medium to exi«t, if tbiM motion be 
arrested and taken up by ihtt medium, be the mode what it may, then if the meteor 
approach the earth and lull on it, tbe motion of the meteor is stopped, but it is 
taken up by tbe earth causing a vibration through its maiw ; part of tbe motion also 
reappears aa beat both in the earth and in tlie meteor, and part in tbe dMDge of the 
earth'i position consequent on it« increase of gravity, gravitation being a mode of 
force pr(»bably identical with that of pleasure, or moUoo, weight {vide 
Grove, Cor. iici.). 
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nothing" (Correlation of Forces^ p. 265), " Causation is the will. 
Creation the act of God " (ib.zyi). 

If from a piece of granite and its surrounding air all the ele- 
ments contained in an egg, and a grain of wheat can be collected 
(Pritchard), the inorganic is co-ordinated with the organic^ leading 
to the idea that the primordial principle is identical in each, the 
differentiation being due to conditioned force* If in the germ cell 
the forces be existing which develop into a man or an ^k^' it is 
easy to conceive, that as the germs or cells multiply in a geometric 
ratio, that the forces multiply with them^ and that the expendi- 
ture as growth (work) is continually replenished, the static con- 
tinually becoming the dynamic, expressed in animation. In the 
^rm or organization vital force^ is the active ag^nt; in the 
morganic it probably acts by the process of catalysis.' 

The greatest Kosmic idea of the age, philosophically pursued, is 
the correlation of forces, inadequately treated bv the professors, or 
we should hear less of matter as causation, ana of potences which 
exist but in '^scientific imagination/' In force is to be found the 
method by which nature acts, explained as 1 unity of changes! 
Force is everywhere, no substance coheres without its manifesta- 
tion. In the universal concentration of power, as heat presenting 
motion, we find the order and arrangement we know as pheno- 
mena.^ "Of absolute rest nature gives no evidence;" on a 
change other changes supervene, a change of temperature is a 
change in the equilibrium of other bodies, these move in their 
turn, counteraction producing re-action, and as regards the mass, 
unity of action. A body in motion would continue so for ever 
in the same direction and with the same velocity, unless impeded 
by some other body or force than that by which it was initiated. 
Function is impeded motion. If the motion of a body were sud- 
denly arrested there would be the same amount of heat developed 

' Grove suys "muscular force, nni ma 1 and v('n;et<ible heat, &c., will probably be 
found to have the same correlation as inorganic substances." This may l)e, lor it 
only points to the method of nature ^ but this is far from saying that musculur action 
ii not the mult of yital foroe. 

• Catalysis or chemicnl action is induced by the presence of a foreign body, as 
when a slip of pbitinum is introduced between oxycfen and hydroc^en in a receiver 
more or leifs rapid combination will ensue. No new forc« is yielded, it only deter- 
ralnm the chemical action, but the foroe when developed may be converted into the 
Yolt.'iic form, e,g, a tub containing oxygen and another tab bydrooen, the iKues of 
iKJth l>ein£r connected by water or other electrolyte, introduce down each a con- 
nected slip of platinum, both ends ol which are immersed in the electrolyte, u voltaic 
connection is formed, and electricity, beat, light, magnetism and motion may be 
produced {Cor. of Phy. Fttrces, p. 228, 229). 

* We may invariably resolve heat into motion, ** and view it as n mechanically 
lepulaire force, a force antagonistic to the attractions of cohesion or aggregation 
tending to move the particles of all bodies or to separate tbem from each other *' 
<€br. of Fbreeif p. 43). 
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as there would be were the motion csurried through a great number 
of points. Heat becomes motion and motion becomes heat* The 
li^ion of water produces heat, and through its action was found, 
that science terms ^ the equivalence of heat/*^ The general 
proposition of science is that motion is the initial force ; 
motion is a resulting efiect, heat is never present but motion n 
produced, how the factor of motion becomes the mode of motioa 
is not explained. The proposition of Joule that heat is converted 
into work f motion ) proves heat causes motion, and motion through 
Iriction makes heat apparent, the heat thro ugh motion is reconverted 
into work, and work through motion is reconverted into heat 
The principle of the correlation of forces proves that there ii 
an initiating principle and the forces are conditions of it ; also 
that each force can assume the place of another and in the con- 
ditional phase each can initiate the other. When out of heat^asa 
condition, the other forces arc evolved the ultimate result is heat. 
Supposing the initiatory principle of phenomena be heat, the 
round of the conditional forces may be gone through, yet in all cases 
heat eventuates, and shows that heat, light, electricity, chemical 
affinity, magnetism and motion, are but the conditions of a prin- 
ciple diversified in action and application ; this Grove doubts /^ The 
forces must be the collective energies of something ; in regarding 
any of the forces as initiatory, or regarding them as a collective 
fact, we do not get at the initiatory principle. We do not find 
electricity or any of the conditions revert into themselves as elec- 
tricity into electricity or magnetism into ma'^netism, or motion 
into motion,' but into some other of the conditions, but all end 

* In Jonle'a esperimento, <'an apparstw fomad of Hoali or paddlM of braw or froo 

is made to rotate in a balk of water or mercury, the |)ower v^ lm h ^ires x'xm to 
tbifl rotation is a weitfbt raised like a clock weight to a certain heiL'ljt ; W\\i*. ncUn? 
donog \\a fall on a apindle and pully commuoicaUst oioiioo to Uie paikiie wheel, Uie 
vater or nereory ■enring w a frictioii awdlcmi and calaronieter, ttw beat beby 
neaiared by a delicate tbermometer. The reitulUi obtained are conifidend to pfDia 
that a fall of 772 lb;*, one fotjt raimfii the temperature of one lb. of wat'T one degree 
Fabr. (in bu experimenUt be tabulated to the lOOOtb part of a degree Fabr.) 
(Cbr. PAjr. Ai, p. 35). lo ■cience ibis is called foot pounds. 

* Grove atipeais to be of opinion that tbeio fai no distinct direction or priocipla 
in respect of forces. He say-*, •* Tlj«* true ex|)r("««ion of tbe fact is tliat each mo-l*? 
of force is capable of producing otherc, uitd that none of them can be produced bot 
by some other as an anterior force ; then any view which regards either of them m 
abstractedly the efficient cause of all tbe rest is erronooos " (Cor, Pkif. #br.)p. 2S0). 

' " FoTt f in ib Iirniti'd senile may be defined as that whicb produces or resists 
nnotion" (Grove), and is not tbe expression of the effect but of that wbich produces 
it. After tbe discovery by Oersted of eiectro-niagnetisniy and tiefore that of mag- 
Miieo-electrieity by Faraday, olectrfefly and magnetiam, bfgh aatborftloa supposed, 
stood In tbe relation of cauxe and efTi'ct, but now witfa equal truth it may be said 
either is the cans** of tbe other. " W'bere magnets existed without any apparent 
eJectricai currents, hypothetical currents were supposed," '* but now," witb equal 
tntb, flieetrtcal curoiiti may berefomd to bypotlieUcalni^giiettCBlUnes ; if, tee- 
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UL the expression of heat. Heat, in our ignorance of the ultimate^, 
appears to be the origin and ead of all material phenomena ; in 
prindple it is universaL^ The circle commencing in heat, as a. 
principle, completes the circle by reversion into the principle. Max* 
veil says, " We have heat in the unit of a measurable quantity, but 
must not treat it as a substance because it can be tiansformed into 
iporiu We must not rank it as a substance until we have further 
evidence of its nature" (Theory of Heat^ P- 7)« Newton appeared 
to think ^ that heat consbted in the internal motion of bodies/'' 
but Maxwdl prefers to use the term heat generated/' The 
nneial idea of heat is represented by temperature,' In old time 
teat was considered as an imponderable substance, but now it is 
said the wovd heat is not a scientific term and when used to- 
express a measnraUe quantity' it is not finee from ambiguity^, 
beonse associated with words expressive of quantity ',we are not t» 
sufkoiif we wotdd he scientific ^ but are to use the more scientific 
WQfdy temperature. Tlie word hot as the abstract expression of 
seaiatiQn as experienced on contact with things is abolished. In a 
word, that which was supposed to be a material something is 
translated into a sense^ as in the case of pain, &c. The only name 
we have for this sensation "is the sensation of heat.** However 
absurd the abstract idea of heat is pronounced to be, I am hot, 
or I am cold, shows the state of the sense although it does not 
express it in degrees. In scientific experiments it may be neces- 
sary to express the degrees with exactness, but for all general 

fore, electricity caaae magnetism and magnetism caiue electricity, then electricity 
caiues electricity, which bifcomes a reduclio ad cUtsurdam of the doctrine " (Grove, 
ft r wfcfww of Foreeo). The abaardity nwy be rid of by enpiKMing tbey are coodi* 
tions of • pnociple, — heat. Of lieat as a prinripl*-, science admits nothing; tbe 
C0Qdition!4 only are met with. Without heat tbpre is nothing; wf rannot .May the 
same of the other couditiont), but ii heat be accepted m the primordial unit, the 
man tistie Ha state tbe mote iM»Iid Ito saWtenee, by tbe diiptay of tbe coodHknift 
the primordial anit becomes active. Magnetism and electricity thus are acting 
conditions of the static principle. Whether we speak of heat as static or latent, It 
u the suae, for it la immediately active when condition:! are apt j then arise di;srup* 
Umo, Mntegmtioiit and ebanges, tbroagb tbe mmlting effecti of tbe eondHiooi^ 
yet beat woald be the antecedent, or cause. 

' Ne'^ton, after speaking of the chani^e of water into vaponr, say«, ** And among 
rach various aoU strange transmatation^ why may not nature change bodies into 
%bt mm! ngbf into bodice ?" 

* Maxwell (Homt), "The idea of temperature is tbe |i f Oi> ef ty of a body con- 
sidered with reference to the power of hfatinr^ other bodies, and the idea of beat 

a meaaaiabte quantity whicii may lie trauiilerred from hotter to colder hrxliea." 
Max MSOeF •ayai, " Till lately caloric was a term In constant nse, and It was 
Wpposed to express M>nie real matter. . . That idea 19 now expIo<led, and beat Is 
wider^trxid to be the result of moleculur and etherial vibration. All matter is now 
aqppotied to be immersed in a highly elastic medium and that medium has received 
fte mmmt of Ether, No doobt tbis is a great advance; yet wbat is this £tber, 
which evasybedy now speaks of as a substance ? beat, light, electricity, sound, . 
^ting mif so mmaj diiSeient mod ift ca t ions of it. £Meris a Dytb, aqoality cbaogetb- 
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purposes nature is the best thermometer. Heat may not be a 
substance but it acts as one. Heat apparently is in opposition to 

Savitation, but gravitation is probably a correlated force, if so 
e opposition is only apparent. Tyndall, with his expressive 
genius, seeks its correlation as his originating thought, as from men 
and their writings he had learned ^ that the notion of gravity ( 
being an outstanding force, entirely incontrovertible, was pre. 
valent among them " ( 1 875, CmstituttM of Heai)} Grove, in 
the modest expression of his ^cts, says, Gravitation being but a 
subjective idea its relations to other modes of force seems to 
me identical with that of pressure or motion. Thus, when arrested 
motion produces heat, it matters not whether the motion has 
been proiduced by a falling body, by gravitation, or a body 
projected by an explosion, &c., the heat will be the same, provided 
the mass and the velocity at the time of the arrest be the same. 
In no other sense can I conceive a relation between gravitation 
and the other forces" {Cor. For.^ p. 321, cd. 1862).- 

The simplicity of description has scant place in modern science. 
The general idea of the law of fluids is of a pressure equal in all 

into a substance, nn abstraction, useful no doubt for the purpot^eH of physical speca- 
lation, but int«Mul»'(l liilher to murk the present hori/.on of fuir know|p(1i;e, than to 
l«preiiflat anything whu h wu can grasp, either with uur 8enjM;i»| or our reason, 
Jong as H ii used in that sense, as an Algebraic X, as nn anknown quantity, it cso 
do no harm, as little m to cpeak of the dawn m Krinys, or of Heaven as Zeu«. 
The mischiel l)«'i^iiis when Ifin'jjiiiiixe forj^ets if»cir, and when we mistake the wfinf 
for the thing, the quality for the i<uhstauce, the nomcn for the numtn *' (Sc, Latt., 
V. i, p. 663, 7th ed.). 

> Tlie law of gravity aa applied to the sun fa that the aiiraction varlas inoenehf 
as the square of the dislancf, i.c. decreases as ttic >f|nitre inrrease.s. Distances 
bein^ as I, 2, 3, the power is as 1, 4, 0, so increa:*mg in a geometricil ratio, 
Kepler's law of mutual attraction vum precedent to the ili:$cuvery of the theory 
of gravitation, but It rrally an incident of it. Simply stated, ** etvry particle oif 
matter in the universe attracts every other in arcordancf with the law of the 
inverse square of th«' distance." Newton suffi^estn on tlic h^pothetii.s ol an ehiatic 
medium in ttpace, incretuiing in elasticity as we proceed iioni dense bodies outward*, 
that thhi '* causes the gravity of socb dense bodies towanfs each other— «fery body 
endeavouring to go from the denser parts of the medium to the rarer" (Newton's 
queri«'s^. Le Sage's idea, a>* illustrated by Pn-vost, was, all space is occupied by 
currentj:< of mutter, moving uerpelually in straight itnes in all directions with va»t i 
veloeities, penetrating all bodies. When two bodies are near each other they inter- 
cept the current which would flow in the intermediate sfwce if tfaey were not there, j 
and thus receive a tendency towards each other from the* pressiuM of the currents on 
their farther sides. It was supposed the line of the moon's apsuitH (i.e. her greatest i 
and least distances from earth) moved with twice the velocity which gravitation * 
would induce, and thus was sob\-er>ive of the theory. The idea arose from an error 

in the calculation. Uuffon asserted that force could only vary in accordance with I 
the law of the iuverse square, (iravity is a quality, an emanation, and emanations 
all obey this law. This position was attacked by Claiivaalt (vide cotUtwertyn 
Whewell, B.T.f p. 228). Herschel has fhown that double stars which revolve 
around enrh other in ellipses obey the law of the inverse square. 

> Mesotti had before mathematically treated the identity of gravity with coheaive 
attraction 
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directions. Maxwell tells us ^^that a fluid is a body the con- 
C^uous parts of which act on one another with a pressure which 
is perpendicular to the interface which separates the parts/' and 
we have an isosceles triangle to prove his description. 

Heat, or whatever else it may be, in its vibrating fact, becomes 
diffused by conduction, radiation, and convection. Substances 
which admit of the radiation of heat through them without becom- 
ing hot . . are • • Diathermanous ; those which do not admit the 
passage of heat through them without becoming hot are Atherma- 
nous/' The radiation of heat is called thermal, to distinguish it 
from the conduction of electricity and the radiation of light. Heat 
travels in rays like those of light. When the radiation is stopped a 
body becomes heated, when it becomes luminous the rays are scat- 
tered on the surface. As a general rule bodies expand when heated ; 
iodide of silver is an exception (Flzeau). When they become cool 
they contract j water, bismuth, and a few otlur substances arc ex- 
ceptions. 

Maxwell says physicists do not assent to the proposition that the 
heat communicated to ice is still in existence as heat.^ The term 
latent heat is that form of heat communicated to a substance with- 
out raising the temperature." The term has a scientific acknow- 
ledgment in the phrase " the latent heat of fusion." Midler, of 
Berlin, demonstrated that steam at an ordinary pressure being 
sent into a solution of salt [chloride of sodiurn, on which it has no 
chemical action), the temperature is always higher — one-third (A'i//., 
V. 16, p. 72). Grove says latent heat is a mere mental conception, 
and ought only to be received on the [ground of absolute necessity.^ 

• Black's discovery of the intent lieat oi liijudaction and of vaporisation, i.e. the 
latent beat ut liquids and ot vapours, was made wbiUt a prole.'Ufor in Ulasgow. 
These diMOTeries and bis nwearches into the difllbrences of mild and caustic alkalis 
were the foundations of his fume. De« ar ( Dissociation of modern ideOM of 
chemical action), !«ayy, •* HIack may l)e ri'Lr.ir.i''il as the lather ol modern cbemistry* 
He availed bini^eif ot tbe queries of 8ir Isaac Newton, who, although be published 
notfafng difpctly on chemical science* netertheless in those queries ezprasMMl 
cbeinioil opinions. Black's great discoveries were connected with tbe transforma- 
tion of htxlies when they either liquefied or became gaseous, and with tbe great 
doctrine ol latent beat. 

* Tlie consequences of tbe property of latent beat are important. " Each part 
in traccession must have a proper degree of beat applied to it. If it were other* 
wise thaw and evaporjition would be instantaneous; at tbe first touch of warmth, 
;j{l tbe snow wbicb liei^ on the roofs of our bouses would descend like a water 
spout into the streets ; all that which rests on the ground would rush Kke an inun> 
datf cm into tbe water courses. Tbe hut of tbe Esquimaux would vanish lilce a bouse 
in a piinfominie; the icy floor of the river would be gone withoatgiving any warning 
to tbe skater or the traveller ; and when in heating our water we reached the boiling 
point, tbe whole fluid would flash into steam, and dissipate itself in the atmosphere or 
^ttle in ifew on tbe neigfabonfiBg objects" (Wbewell, B, T., p. 92). 

^ Wafer at 172* mixed with an equal weight of ire .{ J^, the whole will be reduced to 
; " the ico changing its condition from the soliii to 1h»* liquid state abstracts from 
the liquid us much beat as it requires to change it into u liquid state, which is rendered 
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He seems to be of opinion that the abstracted heat is used in work. 
This phenomenon has generally been considered as strongly in 



or ... . as a substantive entity, and not as a motion orafiectioa 
of ordinary matter." Heat produces a repubive action between 

masses.^ 

If, as Grove and Clausius say, the heat is expended in the work, 
whence is the re-energy \ The squeezing and refrigerating processes 
used in rendering oxygen, nitrogen, and air liquid,' show work, 
but not that the heat was expended ; for immediately the tension 
was loosed the substances resumed their former volumes. If the 
heat had been converted into work it was reconverted into heat. 
If viewed in the light of the correlation of forces, it is a persbdng 
fiu:t, used and re-used^ and yet existing.' 

Science says, ^ Heat is a form of energy, because it may be 
generated by work.'' This is something like saying it is present 
and not present. If there were not heat innate there would be no 
work to display it as an effect. Heat is the fifict of motion^ and light 
a force, but whatever the force exhibited it is due to calorific action \ 
light is said to have weight {2000 lbs. to the square mile). The 
same chain of reasoning would show heat to have weight, through 
pressure caused by expansion. If gas acts as a spring, it does so 
through the energy of heat. There are continually new theories 
and views in relation to energy, all of which appear identical with 
Hclmholtz's theory of the conservation of force. In the ultimate 
idea motion is the effect of friction, and can only be excited 
by the presence of heat, and, however brief the interval, it must 
exist between the antecedent and the ciFect. When a mechanical 

latt^nt or ri'niains associated with itself so lontr as it remains liquid, but of which heat 
DO evidence cun l>e ailordt'd by any microiscoiuc test" (Cor. nf Phy. Forces, p. 49). 

* Fresnel'd und iiudeii i'oweH't) expurunents showed that Itft, mobile bodies 
bMtod in an exhausted recel? er Bensibly repelled each other ; 2iid. Newton'a rii^ 
cbanfi^e their brciidtli and position when the ^lussesi betweea which they appear are 
heated and that the i?lasses repelled each oUier. Clausius says, "latent heat is not 

' only ad itt» name imporln hidden iron) our perceptions, but huti actually no existence/' 
It bae been eonterted iDto work. Yet in another place he says it is the mV wvo of 
■mlecular motions. 

* At the beRinniiit^ of the century it was regarded as proved that air was a sub- 
stance which dillered itava a fluid in having titored in it in some way a certoia 
^pwDtilgr of heat In 1805 Dalton stated he had no donbtthat the permanent Abases 
ware liqaefiobla bodies. Twenty years were re(}uired before Faraday liquefied any 
gas. It is commonly supposed that a fluid und a fluid only boiled. Dewar, in an 
experiment, showed that ice in ether presents the fact as shown by the continual 
pvooess of ebullition, though the temperature of the blodc of ice was below that of 
the polar regions. 

* I {lack showed the quantity of heat to raise a temperature depends not only 
on the mass but on the quality of the mass. Irvine called it capacity for hi>af, 
Gadolin specific heat Capacity is the number of units of heat which raises the 
tempeiatuni of a body 1* Fahr. 



fiivour of that view, which 
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mixture, gunpowder, and a coil of steel, are enclosed in a cylinder 
and hred by eiectricity, the steel is fused and twisted, and re- 
sembles the skeleton of some meteoric iron (iV^/., vol. 15, p. .561). 
The motion is due not to the electricity, it could be arranged to 
pass through the powder without igniting it, but to the spark 
which excited the motion and fused the material. In all problems 
of force heat is a resulting fact ; surely we should say the latent 
became sensible, or rather the static became the dynamic fact.' 

If beat be energy expfCMcd as work, and the amount of heat in 
the world is ahrajs the same, lunr can there be wasted heat*' or 
^^ds^aded energy 

Fractkaily (notwithstanding the necessities of physics) there 
appears Co be no distinction belwe c n p otential and kinetic energy* 
Shot is pnopeUedy and reaches an elevation, the energy is exhausted 
or counteracted by the friction of its passage (1. e, its work) ; this- 
ii aUed kinetic. The shot suspended in air is modonJess, \xj 
actncticMi it (alb from its elevation and reaches the earth with 
tile fc locit y of its propokion ; this is potential energy (as Hdm- 
hokz s^), expressed in the rebound of a bent spnng. Heat is 
both a prind|4e and conditioned, and these conditions, as ex- 
pressed in the correlation of forces, are its innate facts. If there 
htan innate principle in mind, as now admitted, there probably 
is in physical fivts. Nature is always awaiting her opportunity, 
«r, as Goethe says, ^ knows no pause in unceasing movement and 
pRkhction, and has attached a cune to standing still." It is the 
fitness which makes all things consistent. A change in the 
pri tiple of heat would throw the world of phenomena mto con* 
Won or cause its disruption. The slightest change in the 
eomtitoents of the atmosphere would render it unfit to support 
life, as we know it. Not a star comes to its appointed place at 
the calculiited time but proves the exactness of law. If there 
ne a common principle in the organic, surely there is the 
same in the inorganic. The rule once displayed in pheno- 
mena is always continuing, the variations are but resulting con- 
ditions. We assume there is a time intervening in the results of 
motion. May it not be that this intervening time has relations 
only with our perceptions, and that results ensue without distinc- 
tions of time ? In principle it is so ; but we reckon by the 
relations of effects. Chop a thing as we may, the poles are always 

^ That Helmboltz calb Uie wtm of temioni, TbonMOn adU statical eners^, 
lUnkm potential enerofr. Maxwell «ay<< fbi.s is a feliciton.i term. Tyn<!^l! <'»»em-' tr> 
coMder spe<;ific beat'' and ^ capacity for beat " in effect tbe Mine, for be attjn, 
*Wift8«t baonn we may continue to use tbe temM now we know Hie tnm Mtaro 

tte mUvm cotered by them " (Heai, 146). Yo«Bf wed tbe tens ta e ig y to> 
'ftm fte f—itttj' ef woflu ioaie bas ahowe tbet caeigy to comrertiUe. 
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existing. This shows polarization is an innate principle, not a 
mere consequence of shifting particles, but incident in the thing. 

All bodies consist of minute parts. ^ Whether as molecules or 
•heat foci, if the latter it would be innately constituted as 
the unit of force, or of life, or of construction. " The heat 
accomplishes what may be termed interior tvorl: ; it perfonnswork 
within the body heated by forcing its particles to take up new 
positions" (Tyndall, Heat)? 

In science the disrinction between fact and theory is con- 
tinually intruding. Grand generalisations are not to be esteemed 
as final results, but only as the highest exposition which induc- 
tion, aided by facts of observation and experiment, has arrived 
at.' Science is the knowledge of the development and ampli- 

^ Grove t<a}'s be does not use Uie word inolecaleii in the oense of the utoniist, or 
'insist that matter consists of indlTliible partiGles or atoms, but lui contrndiiitinguisfa- 
ing Uio action of indeftiiitely minute physical elements of matter from tlmt of masses 
having H sensible magnitude, in the same way as lines or points may 1m used in aa 

alKitract sense*' (Cor. Phy, Forces). 

' Heat is not the clash of the windx; it is not the quivering of (he flume, nor 
the rising of the theometric column, nor the ebullition of water, nor the notioB 
which animates steam when it ruslif>; from the iiolier in which it has been com- 
pressed. All these are mechanical motions, into which motions of heat may be 
converted, but heat itself is molecular motion, it is an oscillation of ultiomle 
pmilcW (Tyndall). 

Maxwell aBys, ** All bodies consist of n finite number of tsmall particles called 
molecules, each of \vhic!h consists of a definite (}uantity of ni.ittcr, tiie same for the 
same substance, and its mode ut combination the same, it uhiy consist uf several 
diaUnct portions held together by chemical bonds, and may be set into any kind of 
•lelative motion, and so long as they do not sever it is a molecule, all molecules are 
in a state of continnal action, but the hotter the body, the more violent their 
agitation. In solids tbey never get beyond u very Hmali distance from their original 
poiltion. In flolda there are no Umlhi to the exconions of the molecules, they traveise 
bat a small distance liefore their path is distorbed hy an encounter witb other mole- 
•CVles and then they are pushed into new ret^ions. The nrln.-i! phenomena of dinusion 
both in liquids and gases furnish the strongest evidence that these bodie^s consist of 
molecnlea In a state of continnal agitation. ' (What cause Is there for this agitation 
but beat?) 

In continnMtion, be says, *• the action between them c;oes on for a finite time, 
during which the centres of the molecules lirst approach each other and then 
separate." TMs be calls «tbe free pnib of the molecule." What is all this hot 
faying that the force overcomes the inertia, and that the weight and the inertia act 
together, iind that the new motion is due to the elasticity of the masries, an inter- 
action of force in force, or, as he phrases it, in an encounter between two mole- 
cules we know that since the force of the impact acts between the two bodies, the 
motion of the centre of gravity of the two molecules remains the same after the 
encounter as it was before. We also know by the principle of the conservation of 
eneriry tbat the velocity of eaci) molecule relatively to the centre of gravity remains 
the same in magnitude and only changes in direction (Maxwell, Thewy of Heat). 

s Oersted said, The laws of nature are the thooghfti of God." The solution of 
any natural law is rethinking' the primeval thought. Plato said, "Nature was 
but the art of (loil ; His artificial machinery." Socrates said, •* Let it siiflice you to 
see these works: adore the gods lor these and think by them they show theniselves 
to us; you cannot behold their form'* (Xenophon). Although there are no 
writings of Pythagoras extant, from those of bis disciples we leani, that upon bii 
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fication of littles. All the ages have been rife with theories ; they 
slumber as indistinct hypotheses, and suddenly assume the pro- 
portions of digested facts, but do not assume this position until 
opinion is ripe for their reception. Thus astronomy, if history- 
is to be credited, made great strides in the early eras of the world. 
At a time when Europe had not emerged from barbarism ; and 
even when civilization had made immense strides, astronomy 
was the merest surmise \ yet in these ages the sun disappeared 
beneath the line of the circle (horizon), and created no remark* 
The earth was a flat plane to which the sun, in a circling flighty 
paid his daily adoration; the stars were fixtures in a moving 
mirror of glass.^ The initiations of discovery are the stepstones 
of knowledge. These initiations, when based on true principles^ 
are zealously tested, and it is indeed rare that the conclusions drawa- 
remain a mere dream. 

Schelling says, " Philosophy advances not so much by the 
answers given to different problems as by stating new problems 
and by asking new questions." Tait thinks no theory should be 
formed unless it is based on experiment. Huxley, in his observa- 
tions on " paper philosophy/' seems to have the same idea, yet 
science is indebted to many a haphazard suggestion. Even the 
settled convictions of science, derived from a long series of 
observations, are sometimes overthrown by an accidental disco- 
very. When all is said for science which can be said, it is but \ 
the finite perception of an infinite plan. Theories formed by \ 
reasonings without experiment have led to the establishment of 
law y as Helmholtz's conservation of force,'' which he worked 
out in ignorance of Joule's theory. The Kosrnic hypotheses of 
Kant and Laplace are also in example.- Hippocrates said, "It 
appears to me that what we call the principles of heat are im* 

tjBtem of the heavens nutronomy in foaiided» a leyival after two thooaand years of 
oUivioii. lie was the fir.nt who lued the word kosmos (ornament and order) to express 

the order which reignr* ii» the universe and the world (Pbiloluud Btickh). Galileo, 
Leonardo da Vinci, Hook, and Cassini iiugge^ited ihe law of gravitation before 
Newton had published his Prineipia (vide Lueretiusj part 2, c. 1.), and no doubt 
ewn if Newton had not lived, the period being ri[)e, the law of gravitation would 
liave been discovered before the conclusion of his century. The merit of the dis- 
cover^' M not the le9.< hi:* due, although it may be ttaid that but for Galileo and Kepler 
be bud never ma^^tered bia problem j after all it hung on the question of the true 
■MMOienent of a meridian. 

1 Pascitl said of space *' that ils centre is everj-where and its circumference no* 
where." This may be said of the universe. Pythagoras assumed the earth was & 
^bere floating in i!tpace. T hales calculated eclipses. 

* JMular hypoiAetia. The son revolved on his azfai sanroonded by an atmospbeve 
imUch by heat was extended far beyond the orbits of the planets, they having as 
yet no existence. Contraction occurred through cooling, the rapidity of the rotary 
motion increased, and an exterior zone of vapour or ring became detached by centri- 
fugal force, tbiahieakingy coalesced Into a msis and revolved aroand the son and letainK 
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mortal. It knows all, sees all, hears all, perceives all both in the 
past, the present, and the future. At the time when all was in 
confusion the greater part of this principle rose to the circum- 
ference of the universe. It is this the ancients have called the 
ether.*' In its nakedness wc have the modern theory of undula- 
tion as wave vibration. 

The old view of science lo(ikcd on heat as an imponderable 
substance, indestructible, unchangeable in quantity, and an 
essential and fundamental principle of matter, and when it dis- 
appeared it was said to be latent. It is found in all conditions 
of substance, in chemical processes in constant quantity, and 
that whether the combustion be slow or rapid. The French 
physicists demonstrated heat to be a substance constant in quan- 
tity ; its relation to mechanical work had not been estimated. It 
can be produced by the friction of solids, or liquids, by the com- 
pression of gases, and by the impact of imperfect elastic bodies, 
but the friction and the impact of inelastic bodies are said to be 

processes in which mechanical work is destroyed." Joule 
measured the amount of work destroyed by friction, determined 
the quantity of heat produced, and established a definite 
relation between the two, known to physicists as the unit of heat. 
He inferred^ unless there could be always found the same 
amount of heat from the same amount of work, whatever were 
bodies made to rub against each other, it would be in vain to 
aeek for such a thine as the conservation of energy.'' ^ If work 
and heat be equivalents, in any sense you must always get the | 
aame amount of heat from the same amount of work," whatever i 
die engine employed. He proved that the equivalents exist, and 
£xed 772 foot pounds as a unit of heat, iV. one pound of water, 
Jailing 772 feet, finds its equivalent in a degree of Fahrenheit* 
Colding held, Force is imperishable and immortal," and **when 
it seems to vanish it undergoes a transformation, and reappears in 
a new form, but of the original amount, as an active force." 

InR' Its form pre?*fnted n x\r\% m that of Saturn. Portions of tin* muA atmoupbere 
detaciiing at Kuccewiive distttiicei formed plnnetii in a state of vapour, each having 
■ntion, a planet woald be prodneed baring tatelUtes and rings pnrtalcing of tbo 
original rotattoii of tbe ran, fnfc*'*mx\\y the motion of tbe rotation of the planets would • 
be in the mme direction. Thi>' ulci IMare proposed a«» n conjiTtup*. The Kosmic 
theory of Kant, worked out iitde|H;ndently, in nitnilar. Wheweil a^tcs, How came 
tbe win with hii atmotpbere» materlab, motions, conititutiOD» and consequences ? 
How came the puroiit vapour to be capable of cobeMion, aeperutlon, oontraetiony 
solidiftcution ? How come the laws of itn motion, attraction, repulxion, condt^rifa- 
tion, to be HO fixed an to lead to a barmonioum and beautiful system and, be con- 
tinoef, ** bow, amongst many more tbingty came that previous state to exist ? We 
^\ from lOBilnoiiity to lomlnoeity, temiily to tennlty, at length, as La Place aqn. 
We arrive at a nebulo!4ity no diflTofe that ft» osfartenoe conUt be tcaiceljr suipected" 
(Wbewell, B 7'., pp. 181, 187). 
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Ci not \ 1 824} believed heat ro be material, and soofgested a perfectfy 
reversiDie engine in whi ' h the heat expended in woric should revert 
Dac< to heat. His idea of the indestructibih'ty ot heat was contro- 
verted by Thomson, hut ingeniously proved by Cleric Maxwell, 
Hclmhoitz says Carnot hit upon the true theory ; his law was, 
"only when heat passes from a warmer to a colder bodv, and even 
then, only partially, can it be converted into mechanical work. 
Allayer, Colding, and Joule, laid hold of the same thought."^ 

Gas allowed to expand with a moderate velocitj hfT'ir mft 
cooled, and this work is said to be performed at the expense o# 
heat, but if allowed to c:me Infj an exhauited receiver doea n9i iml, 
.^.dividual parti hi^c/m^ c'-Ud^ others become "warjity the temperature 
hfcmes equaliied^ and is the same as it was hefrre the expansion the 
ras." It is obvious, the expansion taking phce I'n air, that the 
heat of the gas passes into surrounding objects. When it takes 
pixe m a Yxmm there are no absorbing particiesy and the beat is 
picserrcdy lennins uniform. The example shows that hj 
dfie mere expansion none of the heat is lose Heimhohz s^s, 
^'Hese facts m lemger permit us U regard heat as a subsUmee^f&r hs 
fumtity tJt net tauhangeahle ; it tan he produced anew frem its 
fifa ef the metiem desirejed. It can be destroyed and then pro* 
dnaes niocion* We must rather conclude that heat is tCsdf a 
■ocioa an hetemal imnsshle matien ef the smallest dementary par- 
tkles of matter!* It appears to me the conclusion arrrred at bf 
Hdadioitz is exactly opposite to that which should be dhnm 
ftom his Ji g ut n en t , which prorcs, not that heat is a mere motioa 
or fibiatioiiy but an actual and subsisting principles It shows, 
JMidm the qnantitjis changeaUe, but that it is alwajs the same. 
Motioo woBf eeme and be reproduced from the tns viva of the 
mioil dcscrojcd* What b this but the condensation of heat, 
a rctifcmoit into its nknnate particle: if it be not always 
ciisciiig Urom whence is it reproduced ? Motion mav cease 
and be r^oduced, showing the quality is always continuing. 
Tlii motiofi is not a reaction of itself, but the result of heat, 
m its condition latent or sensiWc, Admitting heat to be "an 



Mintained the ultimate eiementi oi matter are indi»i«»We ^ointa 

! eslMMioiiy iWfiMMderf by aplitvcs of Unte •HewMrtiMg' is icspeet ot* di^jtance ; 
. -^_ieve n«*areHt the points \-i on^ of repulsion, the tntensitf incMMfeiya* ffcs 
point i<» appro.^rhfd, h#>yond the point of r»»puMior) it 3lidf»s into attraction. Ther« 
wa s^re m wbieb the tntlaence extat« and ia energised, a sphere of rep^l.^ion a^ain 
fcfc ii j, «M vnM a perceptiMK Jbtenee is reaebed hi wMeb gratitation aiooe 
pRroils. Tf itirijlir in rmtifnfrl irifh atfrirfiniiin fhi iwf iiitiat H ujBI^»„|]J, 
If the points are rcpelJant It will he ora^eon*, bnt if neither attraction nor repoWM 
m in tbe aaeendeoty >t will be liqakl. In ali bodies there are modifications, change 
Wenbepsrgf ■iAwiUiNi Iw aMttWf idtto^gb Sfolid ia Atill the re!«Qlt, it wiil be a 
mm My, if fliere be no cbeMical ebngt, Tbe dIBciiItj ol tbe sj«fein hVtm 
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interna] invisible motion of the smallest elemental particles of 
matter," this goes far to prove that heat and matter are the I 
same, that matter is a condensation of heat exhibited in the 
smallest elementary particles, and that the motion within the 

particles is due to the action of the primordial unit. The prin- \ 
Ciplt, heat, appears to be inherent, as shown by its action in a * 
vacuum, its conditional fact alone varying ; at all events this 
proves permanence as to qualit)-. It then, there be permanence of 
qualitv, there would be permanence as to quantity, and in heat we 

/ most probably have, so far as matter is concerned, the ultimatt 

/ fact of the facts} 

/ Krt)nig, Clausius, and Maxwell have developed the undulation 
hypothesis. " What appeared to the earlier phvsicists to be the 
constant quantity of heat,- is nothing more than the whole motive j 
power of the motion of heat, which remains constant so long as 
it is not transformed into other forms cf work, or results afresh 
fyo?n t/iiJti' (Helmholtz). When we reflect that the power of 
the particles is the power of the mass, and that gases are really 
solids in expansion, it seems difficult to understand how there 
can be any distinction between the action of particles, whether iB 
gas or in a solid. 1 he real distinction being that the interstices 
are larger in gases than in solids, and thus the action may be taiOKt 
readily remarked. The constitution of the thing being the same, 
that which is true of a gas is true of a solid, conditions alone are 
changed. If, as Helmholtz says, ^^the heat passes into the . 
smallest particles,^' and if it be nothing more than the whole I 
motive power of the motion of heat, the conclusion must be that 
\ heat is both existing and persisting, i,e, innate, and that in this 
I unit of force we have the frimordial unit of matter.^ We have the 

^ Energy of position*' and ''eneiip^ of motion'* are transrormations of beaU 
*< Actual enaigy i« exdmpUIUfd In the vis viva of nooving bodies— in inemt^ eleettie 

currents, drc, potentiiil enoray in a bent sprinc^ or it) u body nuipeiMlad agilSB 
distance above the earth and ai led on by «;ruvity" (Helmholtz). 

Tile present explanation of science is that iieat is not a substance but an iiodu- 
latlon. Lllce light it is • peculiar ablveriaff notion, of the ultiinate particles of I 
bodies," "Thus in collision and friction, according to the manner of viewing tlia ' 
subject, the motion of the mass of the body, apparently lost, is converted into the 
motions of the ultimate particles of the body ; and conversely, when the mechanical 
force is generated bj heat, the motion of the olUmate particles is converted into the 
motion of the mass '* (i6.)« The nature of this internal motion **can only be 
asserted with any degree of probability in the rase of gases ; their particles probably 
cross each other in rectilinear paths in nil (iirecltoos, htnkmg against another 
particle, or against the sides of the vessel, they are reflected in another direc* 

" In the 18th century the word caloric was used and it came *' to connote not 
merely beat, but beat as an indestructible, imponderable fluid." And at length to 
imply the recognised existence of tomething material, though probably of a more 
subtle nature than the newly discovered gases " (Max MUller. Sci. of Long)* 

* This view expended vroohl present the idea that ehNnental eakisteiieas am imct» 
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statements of the old and the new theories. The old idea was 
that heat was an imponderable substance called caloric ; the new 

idea is that it is an undulation, or, as it has been expressed, a 
molecular and ethereal vibration,*' not a substance at all. For 
practical purposes it may be necessary to make the distinction 
(even then the treatment is as of an existing thing), but when we 
pass the facts in review and inquire, What is heatP we conclude 
it to be a principle in nature, varied as conditions require varia- 
tion, and most probably the relativeness of each of them to the 
other has significance in the sensible or latent fact. It is perti- 
nent that no two sums of heat can be added to make a sum of the 
several quantities^ e.g. two bodies , temperature — one of ioo°, the 
other of 40° combined present a temperature of 120°, not 140°, or 
take 60° and 40°, the result is 50°, not 100°. Substances combine 
in proportions by affinities. A ray of light will obliterate a ray of 
light, sound will obliterate sound, the powers of electricity may 
be added to electricity and increase the intensity; it is not so with 
heat ; we have but an equalization. A power, whatever it may 
be called, that is always present and always adjusting itself, must 
be considered inherent^ a principle, if it be not the ultimate prin^ 
xiple, both of matter and force. No touch but indicates its presence, 
whether of the most gentle character, or whether of a force bearing 
all before it. All we know of forces are modifications of heat $ 
all that science really knows of heat is its effects. We may 
speak dogmatically, and assign to it different names ; whether it 
presents itself as a vibration, or as a real substance, it is a per- 
sistence ; it is locked up in the ice, and rampant in combustion ; 
not a wind blows, not a natural phenomenon occurs, but we 
can trace it to heat. If, instead of the atom, or the molecule, 
or the smallest elementary particles of Thomson or of Hdmholtz, 
we suppose the unit of heat is the unit of vitality ^ force points 
•dosed or unclosed, miniature vortices, that the power is within the 
particle, and that both quantity and quality are merely its develop- 
ments—this would at the least bring us nearer to the comprehen- 
sion of ultimates. Heat is talked of as a measure of work- 
beautiful, ingenious^ and painstaking are the various theories — 
and although the fact heat, is exemplified in work, it shows, (life- 
like) a principle which is for ever waiting to make its hidden 
resources apparent.^ 

of one Bubsfance differentiated ; hence would arise a correlation in character similar 
to that ot the forces. Eventually it may be fouud thai nubntiiDce is but the objec- 
tive presentment of the forces. 

■ Thomson's theory of piMsiiie applied to ice and the consequent tiquefaetton of 
jptrt of it. Bertholel's inve:itigation on the nature oi ozone (condensed oxjrgen) 
«liowB it is a body in which heat is absorbed in ita iornaUoo. Its activity in com- 



Digitized by Google 



226 Heai the Primordial of Terrestrial Forms. 



On collating the old and the new theories of heat, they do not 
appear to be so diametrically opposed as they are assumed to be. 
The old calorific idea presents the principle, the new idea shows 
the working effect, which really is but the difference between specific 
and latent heat, or the dynamic and static. So far as material facts 
are concerned a /jf^/ hypothesis would more fully and more sensibly 
account for phenomena than the matter hypothesis. The latter 
could not exist without the former, and the former would present 
difficulties unless it can be shown that heat in some form becomes 
solidified. By the action of heat, we know all solids can be 
rendered imperceptible. Reasoning inversely, do we arrive at 
the idea that the primordial unit of terrestrial things is that of heat.^ 
Huggins' spectroscopic defiant gas lines of the comet may show 
the initiatory process of heat consolidation. 

The proposition that heat is the primordial ultimate out of which 
matter arose y worked out in a series of syllogisms^ presents an a priori 
logical proofs (if it dees no mere). 

Wherever terrestrial phenomena are presented, heat is pre- 
sented, latent, or sensible. 

All matters of perception can be resolved into, or be determined 
by heat. 

Therefore heat is a principle (or the unit) of all terrestrial 
phenomena. 

Intelligence is not a terrestrial phenomena (immaterial). 
Intelligence cannot be resolved into, or be determined by heat. 
Therefore intelligence is independent of heat. 

That which generates a principle is its antecedent. 
Intelligence generates heat,by which all things else are generated.^ 
Therefore, as from intelligence heat is generated, intelligence 
is the first principle. 

The conclusions of the syllogisms complete the problem : 
Heat is a principle, or the unit, of all terrestrial phenomena. 
Intelligence is independent of heat. 

Therefore, as horn intelligence heat can be generated, intelli- 
gence is the first principle. 

The mode of expressing the scientific idea of heat confounds 
the thing with the form in which it is expressed. Davy said, 

bination Is probably due to the heat being setfiree'' {Xat.y v, IB, p. 71). Mailer's 
(of Berlin) «'xperimpnt of forcing chloride of sodiam into steam is also in point. 

' Intelligence generateii beat by inducing the molecular changes ol the brain 
•nlMtances by its impulsioo. If it be imiisfed on tbat tbe brain matter generatea 
intelligence all argument must cease. All is matter t or no matter. So advanced 
is thoui;/ti, the mystery of the world is little more than the mystery of a cooked 
dumpling, yet inquisitive mindd will inquire by what means the apples got in C^ide 
Sartor Jtemrftu). 
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'^Tbe immediate cause of heat is motion/' Tjndall considers 
^ beat as a mode of motion S^uin, that *^ the amount of work 
done \ff an expanded heated body is the equivalent of the heat It 
luesC* Mayer, ^the amount of heat produced in compressing a 
gas, or any other body, is the equivalent of the work spent in 
compressing \tf* Helmholtz, "the law asserts that the quan- 
^ of ^Mfce which can be brought into action in the whole of 
nature is unchangeaUe." Mayer showed his fact by the recupe- 
Bttife power of the vital function. Joule and Cblding consider 
dbt when force appears to vanish it undergoes transformations, 
^un to reappear as active energies. 

Tait savs Se2uin's calculations arc wronir on one side of truths 
and Maycr% on the other, but Mayer's substance (air) hx. been 
proved by Joiii_ to be capable of giving an exact result. Seguin 
has the credit "of seeing that if heat he not ?riatter some of it 
must disappear in the working," that Maver has undeservedly the 
credit of diicovcring the dynamic theory of heat and of the con- 
«rrvation of energy, and that too little credit h:.s been given to Joule. 

Joule and Mayer appear simultaneously and independently to 
have thought out the principle of the conservation of energy ; 
Helmholtz and Tyndall give the priority of the discovery to 
^la^'er ; Tait considers Joule to be entitled to the honour^ 

It wi!l be gathered that in the view of scieixe heat is but the 
undula*'on, r,r vibrat'ons of particles of matter, heat being thus 
rtzarced a: an incident instead of the substance. Manv talented 
men hesitate to accept this dictum, even whilst admitting there are 
jjifinilrifs of explanation, unless the hypothesis be used. 

Ilr.Joole dcaeiibed in a |>ub!ic4tion eiectro^nagiietic engine*. 
!■ IM fee MifWMificed m « kw Unt tiie effect* of eqaal qmotitieK of tnnsinitled 

*5«p1r^ ' |!ro(K>rtion<Kl to the rc»i«lanf *• overrom*; h\ the curreri!." WbateviT 
ir» *UAy»tt tbickriftcs, and chara<:!*'r of tli»; (iM^lal, it via- pro;Kjrlior.»-fJ to th»- 
•«{tttfe UsMT i^uaiitit} of tr2U«saiitt4t»i <:iectncit}. In liA'.i U*' read a pa^r bereft 
ke«M« ^Tie «f<ebaiiic«l |My»er io tornfn^ an eleetrittl mttcbine it eoMrted into 
tn^. •nr^v^ iijrtbe IMMM^ of the current of iridiictkm Uirou||^ ito coiU, ari'l oa 
t * cfta*f bund *h^\ the inothe p'jH-er of electro-mnsriptic engine is obtiufi*^] at 
tt«-ez(«eftMf o: li-f j«*rat doe to tije cbeniical reaction of tiie battery wLicb work*- .' ii.^' 
Js IMO Dr. Majer, io Jata, otmerfed th«t vtemms Mood bad a ain^ularif 
i^t^UtUt^Tf ani (toikcladcd it was due to the feniiHrature, less oxidation bein{( 
r*r^^i\mi in 'roj/:*;^! '.^t^in in temperate bititu ie*. lleb»*M t i-^t in all case* in {»«-ff»-ct 
WKfciQgi^joo fuel jieMif an e^jual lunoaot of beat; bKnc«; tb«t Um; liiing orgariUiu 
^ jafipMiilr of genentint; heat oot of notbim^, but yet is capable of generating 
XaCooFj^de jt«elf, tbetefore thehe^tt generate'] witbin and witbout the body to be 
J^trierf a-* ** t?>- U >e calorific effect " of m t'er oxi<Jiz«-«J in th»? body, a ikI ritutit 
fr"^ ftxed rrlaUon to tbe work done. II tbu were not so tbe oxidation would 
nrr ; he«c« ** a ftxed relation ex'uU between beat and work," and ^ la a poctnlate 
V lb? H^«t«ological theory of combuiition.'* In l%12 be pablbbed bi< theory in 
L'- /{ .ffi/t/jlfii. If ibes** thf^orietf be i'f' rjtical in j)rir(Ci;»!e, then fir. Joule 
V/«««* i**^*: tbe jiriontjr, bol if only bui J^»l'i |iubiicatiun i* to be t<ikeii Into 
munaX, Ui, >fayer. 
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A plate of glass presents no inequality of surface which can be 
probed by any point, however minute, yet light will pass through 
its mass. Light is said to be waves transmitted through the 
ether. Cooke [New Chemistry) says he does not agree with those 
who consider the wave theory of light as established, yet admits 
its value as explaining unknown phenomena. And remarks : 

" The theory requires a combination of qualities in the ether of space which 
I find it difficult to believe are actually realised — for instance, the rapidity with 
which the wave motion is transmitted depends — other things being equal — on 
the ehttidtjr of the medhim. Asmming the two media ha?e the lame deniitj, 
then the elasticity is proportioned to the squares of the velocities with whid 
the ware travels/' "Sound travels about ii,ooo feet in a second, light 
192,000 miles, about a million times greater. If the density of the ether be 
as great as that of the atmosphere (one third of a grain to a cubic inch), its 
elasticity, or resisting power, would be a million million times that of the air, 
and the pressure, instead of hieing 1 5 lbs. to the square inch, as of die atnxjspherc, 
would lepresent that of a cuhic mile of granite rock«** **Tht8,** he san, **ii 
an absurdity, for it is assumed that the ether pervades the densest solids, si 
water does a sponge, and could not be confined." *' The ether is a medium so 
thin that the earth in the motions of its orbit suffers imperceptible retardation;' 
yet it is endowed with an elasticity proportioned to its density a million times 
greater than that of the air " {ib.). 

If the ether is governed by the law of fluids the pressure would 
be equal every way, and would only be controlled by itself. 
Where are the enormous rending forces, as stated by physicistSi 
to come from, if they be not contained in their foci P — forces 
sufficient to penetrate the pores of iron and the harder pladnimi) 
the sullen lead and crystalline surfaces of glass. 

Whether there be waves of ether or not, there is in light 
something which has definite dimensions. It is difficult to think 
clearly on the subject without the wave theory, and though it 
may be a phantom of our scientific dreaming, these magnitudes 
must be dimensions of something/' White light is produced by 
all the rays of colour acting synchronously on .the eye, the 
number of waves in an inch and oscillations in a second have their 
count in numbers which no perceptive power can comprehend.' 

1 La Place calculated that each day menttured by the stars is so precisely of the 
same len^b that it is impossible that a difference of tbe of a second should hate 
been attained from tbe earliest ages to the present time, because in tbe ratHfoo of 
the earth on its axi.s there is nothinc^ which openite^ tu retard ttsfpoed " aba wfil^ 
iiing Kleeps,'' whatever may be the fact as to the orbital motion. 

* How large beat units, force units, or light units are (if there be such things), 
no one knows. Only on the hypothesis of tbe wave theory of l%bt can any 
pruportlon for colour waves be assumed. We tire told it is n simple calculation a 
mere (question of nnthmetic. Tbe velocity ol lii^ht is 192,000 miles in a second, 
12,105,120,000 mches, 39,0UU waves of red ligbt make un an inch. MalUplythe 
nnmber of inches by tbe wafes of vtbratfon we have 474 ,'430,680,000,000. These 
waves enter tlie eye in a single second of time. I'be violet has still a greater number 
of waves, taking 67,600 to &11 an inch. The other colours of tbe ispectnun rise 
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Each of the seven colours in the white h'ght is represented by five 
ranges of figures, and thej result from the assumptions of that which 
constitutes the sum of eternal matter." Substitute the ultimate 
particle of heat, as the unit of life, and these difficulties vanish. In 
the ether probably resides the force bjr which the light rays may 
be split and conaitioned. Nature exists in an eternal change, 
decay, and recuperation^ and is not the mere play-ground of the 
molecules but is heat, in its phase of force interlacing thing with 
thing. The law of the magnitudes is the law of the littles. 
Microscopic shells have built mountains, and we see all the 
formula of life where a drop of water constitutes a world. 

Art has its triumph even in littles. Nobert, the German 
optician, has ruled 224,000 lines in the space of an inch, "and 
regularly makes plates with bands from 11,000 to 112,000 lines 
in an inch,*' for microscopic tests. ^ The lines have been photo- 
graphed, and when magnified and reflected on the screen " the lines 
are distinctly visible'* (Cooke). These ruled bands gave the means 
by which the waves of light were measured. In astronomical 
calculations the light is assumed to pass through space with the 
calculated velocity. On entering the prism the rays are dismem* 
bered, and the components assume different velocities. 

If the materials of the glass were perfectly homogeneous throughout it is im- 
possible to conceive, oil the wave theory of light, . . how amere differenc e in 

the size of the luminous rays should determine this unequal velocity, with the 
accompanying difference of refrangibility." " Some think there is not an abso- 
lute continuity in its matter (glass), but that there are interstices so small that 
it requires the tenuity of a ray of light to pierce them.** 

We make our conceptions the measure of the resources of 
nature. If we suppose the substances of the glass to be banded 
forces, the light also being force, and that the impact splits the 
white lieht into its component forces, it is easy to imagine that 
the conflict of the units of force causes the phenomena. That 
there are distinct forces in light is shown by the possibility of 
tplitting it into colours, these colours representing particular 
conditions. The unequal velocities show the dispari^ of the 

j^rnduully in pitch from red to vioU-t {Tyndall on fl-uf,) Averages mny ht^ aiwumed» 
bat Rverugetfi in our ignorance of the working t'lict* oi nature, nmy bb utterly untrue. 
The number of waves aro calcnlaUoiM in avamges. Tyndall derifed his Idea by 
obtfervlQg Unta of coloar scattered laterally whan they clnsterad In the fonns of aetlnlo 
doodii. 

I F. W. Poller, of Hill Street, Finsbury :•— In the notice in the Times of the Tin 
Plate and Wire Workero' Exhibition ut the Crystal Palnoe he makes mention of • 
place of wire gaoxe exhibited which contains 8,100 holes in one square Inch. In 
thosame cmmc is exbibitfcl imother roll of gnu/.e with 14,400 holes per gqunru inch, a 
piece of which 10 inches nquare contains 3,090»400 holes, or more than the popuUtiiDO 
of LonUoiu 
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forces in action in the inability they exhibit to overcome equally 
the resistance. The ether is probably an homogeneous sulistancc 
through which the light passes, as through a compact substance.* 
Those who are curious as to the estimate of numbers in relation 
to forces will be thoroughly gratified by consulting Cooke's New 
Chemistry (pp. 24-32), where he comments upon these minute 
enormities of the wave theory. He says that to every square inch 
of surface we have the pressure of a cubic mile of granite. If the 
molecule^ is a real existence this weight is also. If that we term 
matter is the objective presentment of heat, or force, a simple 
unlap would solve the whole question. Beginning with a given, 
all Uiing$ are possible of proof. Cooke says the molecule is no 
longer a metaphjrsical abstraction, but a reality, and the idea of 
infinite hardness, absolute rigidity, and other incredible assump- 
tions, is no loiter connected with them. The New Chemsfs 
aiolecules are definite masses of matter, exceedingly small, but still 
not immeasurable; they are points of application to which he 
traces the action of the forces with which he has to deal.'* The 
molecules are to the physicists real magnitudes, ^ which on the one 
side are no further removed firom our ordinary experience than are 
the ma^itudes of astronomers on the other. We now arrive at 
a defintte semething (vide 7homson*s Calculation^ p. 39, note i). 
**An object having a diameter of an 80,000th of an inch is perhaps 
the smallest of which the microscope could give any well-defined 
representation ; and it is improbable that one of the 120,000th of 
an inch could be singly discerned with the highest powers at our 
command" [Spottiswoode). To insist upon the existence of 
matter per se in the face of such calculations is a solemn absur- 
dity ; perception could not reach, nor could conception realize 
them. The atom is not to be confounded with the molecule. 
**To the physicist the molecule is a definite unit, to the 
chemist the a(om stands in the place of the molecule." ^To 

* Cutile soap, glycerine, and fvater wUl form into a MOHp bubble of the otOMMt 

(enaity, on which |jri«inmtic colours will occur in hnnii;* which r»'tl»'ct<*(l thrrjufs^h a mono- 
chromatic light and pu^oed through a lens on to a screen well illuiitrates TyndaU'M 
theory. He says, ** Whenever the diflference of path bringif the crestit of the waves of 
one set of waves over the troughs of the second set we obtain this wonderful result— 
that the union of two benms oT li.'ht produces dnrknesiH." i.e. when the hollow of the 
curve of a wave i" filled In that of .'mother wave the undulation is blotted oal or 
obliterated. Ilelmhultz hnyn it the name with the wave of sound. 

' Avogadra^s law declare* all gaaea contain, onder lOceaniditiomi of tep pwature 
and pre^iiure, the same rximber of moleculet* in the same folome, and if we rely 
upon the ciilculationH of Thomson, *' the number h one hundred thouoand million, 
million millions/' *<or the formula lO'^ to a cubic inch." Harometer 30 incbea, 
Ibftmoneter SS* F., wban In Ibe condition of perfect gas. Yet, " In Ibo afate of 
perfect v.m it u n-<-<umtHi the fluilecalei afB io widely separated tliat Uiey exert no 
action on each other." 
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me .... they are just as much real magnitudes as the 
planets \ or, to use the words of Thomson, pieces of measur- 
able dimensions, with shape, motion, and law of action, intelli- 
gible subjects of scientific investigation" (Cooke). The unit of 
nfe and the molecule may be identical for the purposes of 
scientific investigation, but no hypothesis can make them other 
than they are.^ 

If the savans have truly reported, their facts exist amid a 
tumult of forces. These crushing weights arc everywhere 
balanced, and from the uproar and war of the molecules uniform 
order results. Faraday showed when the ether was subjected 
to magnetic action, on passing through it a copper plate, " it was 
like cutting cheese, although there was nothing visible. ''^ Tyndall 
says, " The ambiguity of the word force has for a long time been 
creeping on us.'* To convert water into steam, the force 
required is equivalent to 822,600 foot pounds, i.e. a power which 
would raise a mass four tons in weight to the height of 100 feet. 
Whence comes this force ? If effected by heat the force resides 
in the heat as an integral part of the mass. The force thus becomes 
the energy of the thing itself — latent energy excited to sensibility — • 
thus the expansion of its unit would account for the pheno- 
menon.^ Heat is condensed as vapour by the combination of 
oxygen and hydrogen particles — oxygen from the air, hydrogen 

* According to Cooke, if tlie undulfitory theory be more than an hypothesis, we 
have enormity of weight. On the molecular theory we have the substiintial things 1 
ol the world reduced to nothing ; unci ^et these nothings, according to the material ( 
bypotbeMt, are the generators of nil we know, think, or feel. A proper outcome \ 
for an absurdity is to breed an absurdity. A ray of light travellincj 192,000 miles in * 
M second, a swiltness of motion which would encircle the earth upwards of 7125 ! 
tinier, has to cleave its wa) through the ether and to overcome a cuntinuaily recur- 1 
Ting miiitance of myriad* of miUionn of tons. Such are the exigenciea doe- to the \ 
tMaeiness of science in the relativeness of thinfr^. ] 

• In modern physics space is retrartled not as a vacuum in which bodies are placed, 
but rather us a plenum in which matter i.s co-extensive^ replace matter by beat as 
the untversnl principle, and bow many difficalties are smoothed away ? 

s In the force of steam, viewing the minute globules as a collection of voltaic edit 
whose collective eneru;je'< display these amazing powers, a possible solution may be 
gained. It has been shown an electric flame can be evolved in steam m its rush 
through an apertnre. This goes far to hHid to the conclusion that the force is innate 
in the microscopic globules. The theory of eoiielation shows force in principle is 
individualized, trnnsmuteil through its conditions. De la Rue's battery of 10,000 
ceils almo^it alVords the evidence that a voltaic discbarge, apparently continuous, may 
he an intermittent phenomenon. The telephone baa shown tiMt sound is an elecfarical 
•nanifestation, or acts electrically, whilst the microphone shows that its intensiiy 
is due to intermittent currents. Carryinc: these principles into the workings of 
nature, all things appear to be derivable from heat through tlie intermittent action of 
•its conditions. Intermittent, because it is the unity of minute particles which swell 
Into uncontrollable power. The uniformity of nature results from an infinite cool* 
j)lexlty, underlyinp: which is an infinite diversity, the resultant of agglomerated 
littles; but there is no evidence, when intervals and areas are indefinitely tliniinished, 
^ show this fact, however applicable it may be to definite intervals and defiuite oreaa. 
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from the flame — and from this combustion, from this interaction 
of the various gaseous substances is consunmiated all combinations 
resulting in solids. The hydrogen, is it a constituent of the flames 
and of the unseen combustions, or has it its base in carbon ? We 
inhale oxygen and nitrogen (air). The oxygen deposits the 
nitrogen and unites with the carbon of the organism, and la 
expired as a new^ combination (bioxide of carbon). Is it not 
possible the carbon is a resultant of heat, everywhere present and 
everywhere producing ? This heated carbon, what is it ? A 
residuum, an unused energy, or the reversion to a primordial,^ 
again to be used, again to be re-formed ? Carbon in combination 
with oxygen is exhaled by creatures and plants — matter united 
in chemical affinity. The flaky soot (carbon), it meets us every- 
where. We assume that we have facts, have we the real facts ? 
The riddle we have to solve is that ultimate reality out of which 
all facts have evolved. 



CHAP. IV. 

Vitality.— Causation. — Cell Theory. — Spontaneity. 

Vitality eludes analysis. The electrician can disperse the 
diamond j the chemist can resolve the calc spar into its com- 
ponents, lime and carbonic acid ; but no effort can recon- 
struct it, the vital cohesion passed in the disintegration. Ana- 
lysis has probed the protoph^m, proving it to be composed of the 
same elements as water, air, and carbon. Protoplasm is proto- 
genous % protein has never been determined with exactness/^ 
albumen being the nearest approach to it. Generally, the pro- 
toplasm is affected by electricity, and is liable to coagulation at 
between 40^ and 50° C. What is life ? — molecular action with 
endless transmigrations and permutations, only differing from 
the inorganic in the disposition of the particles 1 If vitality be 
but an emanation from matter, to be again resolved into matter, 
when will its work be done ? Huxley says, All work impliea 
waste, and results durectly or indirectly in the waste of the pro* 
toplasm.*' Yet science regards matter as a wasteless thing, or 
** the conservation of matter has no meaning.^' He continues : 
^ this waste of the protoplasm is repaired by nutriment ; whatever 
is consumed, be it animal, fish, fowl, or vegetable, the protoplasm 
is consumed with it" {Lof Sir.). Given the protophuim to 
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be the engine of vitality, it does not prove it to be vitality. 
If the protoplasm were vitality, and had been consumed or* 
wasted, the principle had disappwed before it, as nutriment came 
into action. Nutriment sustains, but vitality is the worker. 
Surely, originating and sustaining are not the same ? 

Is there waste r The inorganic becomes the organic by the 
interfusion of vitality. Partides are used and exuded, inert sub- 
stances revivified, become active agents, and so it is through the 
untiring rushings of the never-ceasing vortex. A force is disranded 
to be again rendered acrive. Dead particles, where are they ? 
Nature is but a continuous C3rcle of changes. The inorganic 
becomes the organic, now inert, now active, everywhere vital 
energy, sensible or latent.^ 

The existence of the matter of life depends on die pre- 
existence of certain compounds." What is this pre-existence 
but an aggregating of particles for the display of life? It is 
quite true that if any of the ingredients in which life appears were 
withdrawn, " that all vital phenomena w^ould come to an end," but 
it does not prove that these things generate the life. None of 
the ingredients in their pure state could sustain life. In water fish 
live ; disintegrate the water, in neither of the gases could they 
breathe. It is the same with air. Death, or change, means ox- 
idation. Is this rest ?^ " The complexity of the composition of 
the bioplasm or protoplasm is the cause of the deleterious action 
resulting from light. It appears to take effect on the hydrogen 
and not on the carbon particle" [Dowries and Blunt), If water 
be but a bioxide of hydrogen this result is to be expected, but it 
does not militate against vitality being a principle independent ot 
the ingredient, although it may prove that the methods by 
which nature works are antagonistic individually, but sustaining 
when collectively aggregated, an undue preponderance of one 
element being detrimental to the exhibition of other elements 
or lead to their obliteration. The rule and method in all 

1 Wben it is affirmed there is no incb itate as d«itb» the ^neral \Mm. of Uie term 
is eielilded. The common idea of the chiinge termed death i« the conclosiOQ of Ufe». 

mM «i existing conclusive fact, Scientiflcally there is no death, because science 
«bow« death is but the stntic state ot the dynamical. By the recuperative powers of 
nature all living thingx are tending to death, i.e. to the utatlc or latent state, and ail 
dead ttalnga am tending to life, t.ff. to the active or dynamic state. 

• The exjieriments of Dowiit's and Blunt go lar to prove that the influence oflight 
results in the gradual oxidutioti of the bioplasm ; light acting on the common forma- 
of bacteria prevent;) their development, has more influence and is more rapid than* 
upon myceiiai/umgi, vbieh hmw9 a tendency to appear **oii calUvation flaids." The 
actioo appears to attain its maxim um in the waves of the greatest refrangihility. It 
Is demonstrable in yellow lii(ht, but sinks to a minimum in the red end of the 
spectntiD. M. Chalaling found a number "of organic bodies" oxidised under th» 
iBflaaBMorUgbt. 
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the variations of nature appear to be decay and recuperation, 
i,e, change. 

What is the insisted upon potence of matter pronounced 
to be " the hypothetical states of our own consciousness'* but the 
capabihty of being moulded into form \ There is neither indivi- 
dualism nor persistence in it. Potence means power, but of what? 
When we read of the facts of phenomena as exhibited by nature 
Vf^ find a plastic material with no creative power, a passive accepta- 
tion of form infinitely diversified by active forces^ the units, throu^ 
the activity of which animation ensues. Thus life becomes con- 
solidated through heat. Phenomena then are due to vitality, not 
created by the substance in which they appear, but gathering and 
agglomerating the environments and by amalgamating and presenting 
them in new forms vitality ''creates them^ as the polype creates the 
through its living energy, and the moUusks and crustacae 
renew a crushed shell or form anew a rent-away limb. 

Eternal matter,'* ^^impossibility of spirit on the face of 
matter,'' and other olla podrida^ we meet with. Have either been 
•defined ? Tyndall has attempted a definition of matter. Accept 
it cadit quastio. It is the same in the attempted definitions of 
spirit, why is this ? Because the reasonings are only in percep- 
tion. Even Kant only idealizes ; his ultimate conception is a 
perceptive formula. Nature in her phenomena is pronounced to 
be the tentative exegesis of a finite conception. But u^hat is her 
fact ? Infinitely diversified presentments directed to a purpose. The 
revelation of an infinite conception embodied in matter and symbolized 
in perception. The creating energy and its resultant life^ as an ulti- 
mate^ is spirit^ in its ?nundane aspect, conception^ the ttuo so intimately 
blended in man^ that when we perceive the one in our inner energy we 
.conceive the other. When matter passes from perception where is 
its continuity ? Not in the thing which, even if it be the symbol 
of a some-thing, wc know nothing of it. It has faded from our 
.purview as though it had never been perceived. Conception 
displays the true continuity as spirit. We perceive it in the vital 
fact of cohesion ; wc conceive it in the consciousness of thought. 
The material continuity is always continuing (in rehabilitation), 
not as mass added to mass, but in its primordial initiation. Mind 
is the aggregation of itself on itself, not merely in its own fact but 
hy the collected hcts of all other individualisms,^ and so long as 

1 Romann claitUlM Meif at oonente and abstraet, a oonereta idea beinir tbe 

memory of a perception, an abvtract idea the menUil uMraction of qnulities which a 
whole ^roup ol" objects mny M^ree ii\ posscssinir. Abstract ideHs nre, he stntes, divided 
•Into himplti and complex ^the siniplo as that ui food), being perlorraed without lao- 

tnage, Ig. by *' tba lo^c of the feeUngw/' whllit tbe conplax can only be fonned bf tbe 
elp of woida, and an tbni conprhied in *' the logic of and after explaini^l 
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the vital continuity of the material organism is intact the mind is 
exhibited as an eiiect ^ when the organism fades from it, when 
its vital cohesion severs, if there be continuity it is a continuity 
of mind^ as intellig^ce or spirit. The mind exists, and by 
development it passes to a state beyond, and if the development 
hypothesis be truth it becomes spirit as spirit — intelligence unem- 
bodied. The idea of embodiment is a finite conception. We 
know mind only as embodied, and therefore conceive spirit as 
embodied. Intelligence is embodied thought, itself unembodied. 
Where in its passage from mind to mi Ad is its embodiment? 
Thought, as a persistent unembodied, fact, has reality in our con- 
ception. By a parity of reasoning we arrive at the conceptive 
possibility of an unembodied intelligence, and also at a vital 
•continuity in an unembodied substance^ principle, essence, or 
spirit, whatever the phrase ? This unembodied intelligence is the 
conscious fact of intellectual existencey and thus becomes aii all- 
absorbing consciousness. 

When we speak of an uncaused cause we speak of spontaneity, 
an inbreeding in itself in relation to an antecedent impulse. If the 
unit of life be the real atom, then we have matter aggregating to itself 
that in which life exists, not as a fact of matter or of substances, 
as we know them, but of vitality j and in accumulated vitalities, 

the association of ideas, he holds that the fundMniental principle of mental action is 
merely an obverse expression ol the must fundamentul principle of nervous action, 
Le. of reflex action. He says* "It maybe taken for granted that a tteries of 
nenroiu discharges taking place through the same group of nervoua arcs will always 
be attended with the occurrence of the same series of ideas; «nd it may be further 
|rranted that the previous passaf^e of a series ot nervous discharges through any group 
of nervous arcs, by making the route more permeable, will have the eil'ect of making 
•Dbaequent discliarges pnrsae the same coarse when started from the same origin. 
And, if these two propositions be granted, it follows that the tendency of ideas to 
recur in the same order as that iti which they have previously occurred is merely a 
psychological expression of the physiological fact, that lines of reflex discharge 
beconie mora and more permeable by use. But all reflex action, even in the brain 
is not accompanied by ideation. It is only cerebral discharges which have occurred 
comparatively seldom, and the passage of which is therefore comparatively slow, that 
are thus accompanied. Habitual actions become automatic or are performed with- 
<ont tbonght And this latter fact is important, hecaose it serves to explain the origin 
>of nnroberless animal instincts as cases of * lapsed intelligence."' Afkor manjr 
observations and instinctive illustrations, he assumes that animal intelligence, so far 
-as it goes, is identical with human intelligence, the only difierence between the two 
being that anfmal Intelligence is unable to elaborate that dais of abstract ideas tbe 
formation of which depends on the faculty of speech ( ZJ. Dublin, 1878). Thesam 
of the whole is a material bypothe.sis of mind. His illustration of the pike is very 
apposite. The pike requires three months to learn the position of a cheet of glass 
io its tank, and when once the association Is established it is never again dis- 
ogtablisbed, even though the sheet of glass be taken away." This is the pertinent 
presentment of all who reason in their perceptions. They perceive matter, and 
only think matter. Thus intelligence is reduced to the mere expression of 
nervous irritation. (Something like this Erasmus Darwin said a hundred years ago, 
pUut inteUlgenoe as spirit and a God). 
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bj developmenc, we arrive at nature as a phenomenon.^ In attempt- 
ing the same mode of reasoning in relation to the uncaused cause 
we are at fault. We can reason on the familiar facts of perception, 
but when we come to the facts of intelligence, the £u:ulty of 
reasoning on them leaves us ; we know intelligence as an eftct— 
we know it as contradistinguished from that we term matter. 
When the facts of life are nustered, the mysterious workings 
which underlie our facts evade us, as though it were impressed on 
the fece of nature that there are no laws or fiuts resulting from 
law which do not stretch further than the human intellect can 
penetrate ; we only arrive at objectivity and subjecdvity.' 

The metamorphoses of the invertebntta in their general features 
were known to the ancients. Modem observation discloses that 
creatures arrive at maturity distinct in sex and perfected in their 
form, undergoing in life no nirther change. From their eggs come 
creatures dinering in generic form, possessing no sexual organs, 
and yet when at maturity producing a progeny which, after 
arriving at a certain progress in development, will revert to the 
original type. The AcaUpte^ or Medusa, a free swimming 
creature, the eggs produce ciliated infusoria, which when ma- 
tured in their organic character, become fixed and immovable, 
assuming a polypiform appearance, and produce by gemmation a 
fresh progeny of free-swimming creatures, individualized in sex, 
never fixed, and after a series of changes assume the original type, 
that of Medusa. In Zoophytes^ in the bell-shaped polype, or Cam- 
panularia^ similar changes occur ; also among the Entoxoa and 
the Distoma^ parasites found in the liver of fresh-water snails*, 
this second generation has been classed as Ecaria^ the form being 
distinct % the Ecaria again enter into the organs of the snail, and 

> Galmi M]»» " In vegetaMet tbero ia a pecaliar power of mbmUod, bj wliiefa* 
•Ithougb incapable of sight, <fec., they can diatingui^ib between those particles of 
matter which nourish them and those that will not, attractiiii? the one and repeUing 
the other." With modifications, we have B^chat'^ doctrine oi organic seosibility. 

3 We have perceptive fact*, and a conoepttve idealisation of Um ebain of faeti* 
The authors of the Bridgewater Treatises fail to show objectivelj the causal fact. 
They showed that intelligent design underlies the methods ol nature, and that t>eneatb 
every eilect there was an antecedent efl'ect, wbicb traced back to a hingle initiation 
tbey nnbeflitatlngly tenned God ; if it be not that wbieh every thinking mind aeeept» 
as Ood, what then shall «e mil it? 

** Man the object is sepnratwl by an impnssable t^nlf from man the subject, and there 
la no motor energy to carry it without logical rupture from one to the other" 
(l^ndaU). Man the object is organized man, man the fubject mental man ; and if* 
aa Helmboltz says, "the muscles at work" **must obey the nerves which bring 
their orders from the briiin," it would follow that both the natural and logical dis- 
ruption would occur if the subjective hud not the control of the objective. The brain 
being the centre of nervous action, there needs ^' no swing of the ideal" to help us 
** to arrive at the naked truth more rapidly than by the diiect pfocewei of the 
undemtanding," intelligence being the mbjecttve iact of man* 
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assume the perfect form of Distwrue, With the Salpig 
(mollusks) an alternating solitary and social generation is always 
recurring. The Jphides (plant-lice) present a curious generative 
fact. In winter the parents, after depositing their eggs, die ; the 
young, when hatched, are all wingless, and all females, ten or 
eleven generations follow, all females, and all become mothers of 
fresh broods. In the autumn males are born ; these impregnate 
the last generation, which become oviparous, and lay the fecun- 
dated eggs, and the same round of vitalization occurs. Wallace 
{Theory of Nat. Selec.) instances butterflies where the different 
sexes have different colours. The males are always white, the 
females yellow, red, or black ; the males, whatever the colour of 
the mother, are invariably white, the females the colour of the 
mother. The same peculiarity has been observed with some ants 
and beetles. This, in a degree, shows how species could merge 
into dasseS) and makes intelligent the observation that ^^one 
existing animal has not been immediately derived from another 
existing animal, but all are descendants of common ancestors," 
developed in different directions, differing from the parents, but 
in essential characters intermediate."^ 

Tyndall says, if we examine the materials of the earth's crust 
we nnd them for the most part composed of substances ^ whose 
atoms have already closed in chemical union, whose mutual 
attractions are satisfied. • • . Granite consists of silicon, 
oxygen, potassium, calcium, and aluminum, the atoms of which 
met long ago in chemical combination, and are therefore dead" 

IForu and Matter^ F. S.).' So would argue Democritus and 
^ucretius. Dead ! In the kingdom of nature, where do we find 
the dead? 

" Look nature thnmgh, ^tis revolndon all $ all dnnge j no death.** 

Life, if it be the universal fact ot the Kosmos, the distinction 
between a living universe and a living monad is then but one of 

degree. Raine says it is difficult to watch the building up of a 

crystal, owing to its rapidity of growth ; the formation in viscid 

^ However great may have been tbe inteUectiuil triampbs of the nineteeotb 
centoiy, we can burdly think so biorbly of its achievements as to imagine that in less 
than twenty years we have pnssp ! tm n romplete ig:norance to almost perfect know- 
ledp:e on two such vast and complex subjects as the origin of species and theanti^uity 
of man" {Wallace). 

* Reyer, Vienns, (<*Ernptions end Volcanoes'^, eones'to the conclnston tint « 

highly heated magma within the earth's crust by infiltrutiun hm become cburp^ed 
with liquid and cfaseous materials, rejectins: ttie principle ot (lerman petrugra pliers 
as untenable. He insists that portion:* ol tbe sam*i niagnm under different physical 
coadiiions essnme a granitic, porphyritic, or a vitreous stmctare^ and shows grounds 
for the inference that masses of granitic structure are being formed at the present 
day (vMfe Aa/nre, vol. zviii p. 91). 
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solutions was much more slow, and in important modihcations 
they were " obviously comparable'* with the growth of organisms. 
There is first a faint nebulosity at the line of the union of the 
solutions, in which, after a time, sperules are seen ; later, dumb- 
bell like bodies, showing that the growth of crystals and of 
animated things is essentially similar in kind. Graham held the 
slow growth of organisms was in accordance with colloidal 
changes. If in crystalization there be a similarity to oro^anized 
forms, how can we deny the same principle of action to amor- 
phous bodies ? The plasma speck is an amorphous substance. 
Thus the same law modified by conditions appears to be that of 
the inorganic and the organic. If full force be given to the 
theory of evolution,' we have commencements continually pro- 
longed In ever-varying formations. Vitality^ an engine of the 
Cause; the cause of its fact is to be sought in an underlying 
intelligence embodied in form.^ This intelligence, although denied, 
is the "beneficence'* and providence of the cause. There arc no 
accidents in natural changes, for the intelligence by which nature ] 
is formulated is present in every change. Every effect has its due 
sequence. Nature has no waste ; everywhere there is a simul- 
taneity of apposite tendencies. That termed waste everywhere 
carries with it the conditions of repair, or change; the deaa refuse 
becomes the living substance, and the purposeness of its present* 
ment is pursued through endless variations ; the refuse of an or- \ 
ganism, or of a force is the life-combination of another organism, ' 
or in amalgamation as another force, the rule of order is universal,, 
therefore always recurring.^ 

Any theory of life however it arises — ^whether it be a consc- 

\ Systems ot urraniieniPiits have lost much of their importance in conse(iiiencr» ©r 
Darw-in':< theory. The idea of u gniduul growth and progresiiive development hreaks 
the artWclal barrlen imposed, as specieii, genera, &c., raised aroand groaps, whicb, 
after all, are only attempts to express shades of difference exislincf amon2: creatures. 
Formerly they were of importance to naturalists. It also increases the interest con- 
tained ID relationship, using the word in a real, not in a metaphorical sense. 

< Tbe mle of natare ii, Uiat all Uiings ihould subeiat on oUier tblnga, whether the 
QignnizatlOB be a crystal or a man. If tbn crystal had consciousness of feeling ft 
would give expression to it, and inquire why it should he disinte^^rated that the ova 
may be developed ? The same plaint might be made by the organizing (ga^es) sub- 
•tancee ; were not natare a coropendioos whole all would be ooofasion, but as ft 
tbe organic bursts into life, and life flows in strata. 

' The stomata (hreathincr pores) in the leaves of plants are connected with the 
fibres by which the carbonic acid in tbe sap is secreted, and which is purified 
by tbe oxygen, tbe life of the plant. In pbtot life there is an analog)' to the 
lesi^Tatory animal facts-— In tbe Dionea- vmscrptUa a juice analogous to gastric juice 
is secreted, by which it macerates insects and raw meat. A'oltaic action will deposit 
metals in solution (electrotyping) j one metal will be dropped and another 
gathered up, showing a power of selection, if inanimate matter possesses tbit 
power, can it be denied to animate substances? Call it actinic or chemical action 
after all, probably it is but a name for tbe magnetic action of the son. x 
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quence of matter) of germs, or other modes of action — must find 
its results in a conditioned spontaneity, and thus is resolved into a 
spontaneity of the cause, or into a airect act of creation $ there 
is no room for evasion. We may talk of methods and modes 
for ever, and show how this results and that ; but when all is 
said we only disclose animated substances as vehicles through ' 
which the vital principle achieves its object. If it be said that the 
evolution of life is the inevitable result of the law of matter, it is a 
spontaneity of the law, hence the spontaneity of the antecedent of 
the law. VV e may then say that the spontaneous origination of 
life is the direct consequence of the intelhgence which underhes 
nature, a link in purpose constituting a bond of continuity never / 
severed. To declare vitality to be a direct act of creation would 
involve confusion ; as it is impossible to suppose, considering the 
relations a Creator must have with the Universe, that he directly 
interposed the life in each variation \ but when life is viewed as a 
link in the chain of effects, the result of the cause, however pressing 
in its importance the admission may be, we fall back on a Spon- 
taneity as the resulting facts of conditions expressed as phenomena. 

We have manv hypotheses of the advent of life on the earth, 
but all appear to be built on the evasion of the ultimate, or are 
equivoques. If there be an intelligence underlying the facts of 
phenomena we can only conceive life to be the predetermined act 
of that intelligence, and so necessarily important a link in the 
sequence, that if animation did not arise. Nature would not be. If it 
be denied that there is an intelligence underlying nature,oracausey 
or a God, it is an absurdity to talk of Law. Life, then, were an idle- 
dream, a fortuitous ncci dent, and if it be comprised in itself there 
can be no wonder there is a disease Peschel calls ^ weariness of life,"* 
for life then would be but a succession of changes, without object, 
without purpose, unless it be of suffering, or, as Bain says, pleasure 
in the distance or pain in the distance.'' Of what distance ? 

Given all the fects physiologists have found in the human 
organism, we have a machine with perfect conduction, and in its 
largest consideration, an engine or machine for the display of 
cTOCts; it is animated, and has reasoning powers. Engines are 
constructed by art which have motion, a recurring memory, and 
voice, all resulting from external action, force, and electricity, 
but it is not supposed the engine creates the motion, the memory, 
or the voice. In these we have an exemplification of method, not of 
Creadon. Methods by which all the facts of life are wrought may 
be simulated by human ingenuity. The present advanced stage 
of mechanical and scientific knowledge might lead to the expecta- 
tion that an automaton could be built which could move and talk 
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in a given direction, recording facts exceeding that of the iiuman 
orguiism, inasmuch as the voice could be heard miles off, with 
a memory unfailing. We should have a simulation of human 
power beyond the capacity of humanity, but it would possess a 
finity dependent on its materials and its machinery. One de- 
rangement, whether by wear or accident, and the automaton is 
ruined. It may be answered that the livine machine is dependent 
'On the perfection of its organization for the maintenance <if its 
action. The important distinction is, that its waste is repaired bv 
an internal action, in, but not of, the machine, and the sounos 
uttered are the resultants of a will, which can alter and direct 
them. The machine memory (phonograph) expresses the sounds 
•directly impressed. In both examples we have an antecedent — m 
the one life and intellect, in the other intellectual manipulation^^ 
in both an idea objectively presented. If it be admitted that in 
both cases intellect is the antecedent, then in neither case are the 
mechanics the creating fact. The mode or method of action is 
distinct from the initiating impulsion. Mechanical methods may 
proceed in successions, as in a series of wheels interacting on each 
other, thus becoming a united whole. In the working of the 
machine we see the method of the action, but if the impelling force 
were hidden or undiscoverablc, we should talk of self-action, and 
say each wheel was the factor of the subsequent wheels ; a cog 
placed in one of the wheels, and the motion is gone, unless the 
motor power could clear the obstruction. Should we say that the 
machine created the motion or, should we say that the motion 
was the method of an action not disclosed ? The materials con- 
stituting the machine have no part in the method of its display; 
they are but the necessary complements to produce the effect. 
VVlicn the subject of analysis is the living machine, investigators 
assert the vehicles of action are the factors not alone of the motions 
discoverable, but also of the hidden motor energies by which the 
method or modes of action were instituted and continued, and 
more, they contend that the materials-^inorganic elements — them- 
selves in their ultimates, lifeless, formless, imperceptible, create 
the impulsions by which they are agglomerated, manifested, and 
directed. This arises because the physicist observes the porfect 
machine, which moves, speaks, and directs its own actions, and 
because the physiologist and anatomist cannot discover the origMi* 
ating motor forces (vitality and mind). The machine is 
moved and directed by unseen energies, and because they are in 
the machine, they are declared to be of the machine, /. t. the 
results of its components.^ 
1 LcwMMji cmf Hind), « The tnw notion of ctofality viz. the preoesiloa 
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Mind cannot be said to be a vital manifestation, because we 
find perfect life existing without mentality ; but no where do we 
find mind, nor any consciousness of fact, without a manifestation 
of life. Consciousness is both a life &ct and a mental fact. The 
organism can be presented in its perfected arrangement of parts, 
and the life not be in it j yet if the life was the creature of the 
organism, so long as it remained intact in form, life would be 
apparent. When the life has faded from the organism, the or- 
ganism is dissolved into its original inorganic elements. Such 
evidence should outweigh all suggestive materialistic subtleties. "Xhe 
inseparable kinship of mental and vital phenomena" may be con- 
ceded, for kinship has its application in a common basis, which 
we find in intelligent design j life and mind thus become kin facts 
to perpetuate a purpose. 

When it is said the vitality of the monad and of the man is the 
same, the statement has reference to the distinctive fact of origin ; 
the vitality of the monad and man can only be the same when 
we let " drop all concrete differences j" the first may feel it 
feedsy the latter feeds^ fe^ih thinks. Life in its origin is com- 
prised in its fact, however differentiated, it may be a speciality, 
but not the less is it the fanct of its own speciality. We can speak 
of tbe life of the plant organism, the animal organism, the human 
oiganism, and the world organism, in virtue of the life speciality j 
the vital principle is the same in each, dififering only in its mani- 
festations. The life or vitality discloses the mode, but not the 
factor of the mode. In the delineation of a mode we may have a 
succession of effects proceeding firom a primordial cause. It is 
true an effect inducing an efiect is the mediate cause of that effect, 
but how a succession of effects can be ^^a procession of causes" is 
not clear. Can we assume effects to be mediate causes? the 
product of a single cause, the cause being merged in successive 
effects? If so, the cause would be olSiterated in the effect. 
This is not consistent with what science* discloses of phenomena. 
An effect may be obliterated, but the cause is always substituting 
other effects tot those obliterated or changed. 

If we are to be frightened by it being said to think or reason in 
a common sense mode is to " vitiate scientific canons," few men 
would think or reason at all. The finite in its fallibility discovers 
defects, seeing disorder where order alone reigns; in the comprehen- 
siveness of nature differences fade into homogeneity and its resulting 

of causes, — the combination of fiictor^ in the proiluct and not an ab extra determina- 
tion of tbe product, lii vitality urid sent^ibilily vvu are made aware that tbe cau«eii 
are in and oot oatfide Uie macbine; Uiat Uie oiganic ttStstX it tbe oiganic caiue In 
(>i>»> ration; tbttt there is aatonomy, bat no aatocrac>> tbe effect iisuei as tbe result 
ot tiie cooperating contli lions." 

16 
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order. Scientific canons are a series of givens, 1. authoritative 
dogmas, but givens are always open to question. To question a 
theological given, in the scientific idea, is right \ but to question a 
scientific given is a heresy not to be forgiven, as Dr. Crookes ex- 
perienced. To whatever cause specialists may assign the present* 
ments of the Kosmos, when all is said which can be said, it is \ 
found to be intelligence embodied, and thus nuule objective. 

If we understand that every particle of substance is capable of 
becoming a life bearer, then the origin of life would be divested 
of its m3rstery. Vitality in a latent or active form would be 
present everywhere, and when conditions were suitable the life 
would appear. The whole difficulty arises from the denial of the 
spontaneity of life. Were it possible to penetrate to demonstra- 
tion the hidden facts of nature, it probably would be found that 
there are no particles of the globe, from the core to the circum- 
ference, but were primordiaily consolidated through vital energy, 
and that this vital energy was first displayed by the infusorial 
jelly blobs,'' these being but agglomerated gases. To talk of 
matter as being a special combination is to create difficulty, but if ^ 
all matter be organized by the vital principle, we have a present 
and universal potence, and it is easy to conceive a spon- 
taneous bursting into life. As " nature makes no leaps," it would 
follow that the primordial presentment of life is always recurring, 
the latent or static energy^ or potence always working for its 
active state. In the crystal we have the working life energy pre- 
senting forms;- if in alum the crushed form can be repaired 
by an immersion in the mother lye (Paget), it is probable all 
crystals can be similarly repaired. Art can make a machine, art 
can disintegrate an organism, but art cannot restore it, nor can it 
make a vital organism. Art's work, like nature's work, is an 
accumulative progression. The simple stringing a bow for the 
propulsion of an arrow was probably preceded by the throwing j 
stick, and that by the sling, and it by the propulsion of a stone from 
the hand — all art works, and all accumulative. There is no need 
to flee to mysteries or to the spiritual to find out modes or methods ; 
it is their motor fact which defies scrutiny. The motor fact had 
an antecedent, and for this antecedent direction we fall back on 
intellect. 

^ " Stjitifial enerpfy ia another term for latent force ** ( Wm. Thomson). 

2 Pliicker has shown that crystnllinc hodie.s take a position lo the lines of ni.isrnt'tic 
force dependent upon their optical axis [i.e. the direction wliere they do notdouhly 
refract light and point diamugneticall}^ to the lines ui' magnetic force), or axis uf 
symmetry ; and wiien tbsra i» mora than one optic azity the feaoltant of theae axen 
points diamai,'netically (i.e. transversely), in some cases very markedly, lie sayt 
cyanite arranges itself so definitely to tlie terrestrial magnetism that it might be 
OMd as a compass needle ( VorreL forceHf p. 231). 
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Is there more assumption in the vitalist assuming that life is a , 
principle unallied to matter, using it alone as the vehicle for its , 
display, than in the materialist assuming that life is the product of \ 
matter ? Observation shows that certain conditions are necessary v 
in material combinations before the life is exhibited, and although 
the ingredients are traceable to the inorganic, yet the combination 
is unlike that we. familiarly know as matter. The organics may 
be mixed and manipulated without an organism resulting, because 
the proper mechanical and chemical admixture is never attained. 
Forces act on matter without being of it. Yet we never find 
matter without heat, or an organism without the static or dynamic 
life. All perceptive things have ^e potence to become : by the 
power of opposites,' by the conflict of the forces, we have pheno- 
mena. Nature working by mechanics and chemistry is a pro- 
ducer and reducer. There is more evidence that life and mind 
are unallied with matter than that they are the products of matter. 
When Harvey propounded his axiom, " omnevivum ex ovo"^ he saw 
that the spontaneity of life was in the spore or germ, and fell back 
on the ultimate cause. When the axiom was changed to " omne 
vivum ex vivo^^ then were pictured matured organisms as known 
by observation. Harvey dived into the far away past. In the 

bep:innin2: was the omne vivum ex ovo'' an always continuino-- a 
00 _ ... - ^ 

spontaneity always resulting, for all life is from the egg or spore. 
From the homogeneity of resulting facts it is probable elemental 
substances subsist in one primordial principle, which through con- 
densations and changes, more or less heat, or more or less motion, 
electrical, magnetic, and light actions , the variations of change 
would induce all the diversities we know. Heat becomes work, and 
work becomes heat, &c., in the mechanism of nature ; but art fails 
to devise that reversible machine which reinstitutes the changes. 

What are affinities but life facts ? Lead will absorb sulphur 
when iron is not present, but when the iron is present it will 
absorb its portion of sulphur, leaving the residue to the lead. It is 
the same with animal tissues ; try mechanical or electrical stimuli 
en an epithelial cell, and no ciliary motion is excited ; but add a 
minute quantity of soda or potash to the water in which the cell 
floats, and the cilia are excited (Virchow). This shows that in 

> Joale proved that beat is converted into work, and that the nnexpended beet if 

econoniised by the environments. In the phonograph we have sound converted ioto 
work, dottini; and marking a plale, which work is agaia convertible into sound* 
Conventiun and reconversion is the secret of nature. 

^Tbe frimardiwn vegeittk ; Uite wm egy-Uke," not beeaiue of its form, but 
be ea uae it has the constitution and nature of one. That this primordium oviforme 
must fprini^ from a livim; jmreiit i:j nowhere expressed by Harvey; and all he says 
in the Eiercitationes de Ueneratione leave:* the impression that he believed in spon- 
iMMooe or equivocal generation {Critifmtt mid A4dret»€9, p« 220). 
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affinities, although chemistry claims them, there is something 
more than chemical action. Capillary action is something of the 
same character ; all loose particles of cotton must be removed 
from the web, in order to prevent the dyes running (Madden). 
Inertia is a force in nature, although negative in character ; for 
that which would cause a conflagration (unless instant in effect) 
may be innocuously transacted in the presence of the most ex- 
plosive compounds, because the inertia of the environments is not 
overcome. From the same cause, when dynamite is exploded the 
rock beneath is shattered, because the inertia of the air resists the 
impulsion, and acts, like a released spring, on every inch of the 
surface of the gaseous exhalation of the exploded compound. In 
the living organism there may combine the crystalline life depo- 
sition on surfaces and the action from the centre. In organized 
forms we have the double action as the result of .the vital 
principle. 

The laws of physics present the method of nature only. The 

movement of a limb is a fact of dynamics, and the change of a 

tissue may be chemically brought about by the decomposition ot* 

a carbonate. An electrical phenomenon may be observed in a 

muscle 9^ but all this only proves the rigidness of the law of force, 

nature working by means. The distinction between the physical and 

vital movement is, that the first is without (outside) the body moved, 

the latter within the body ; but even supposing that all actions of 

the body are purely physical, the institution of dtrectiou shows they 

were the results of an intelligence acting on the mass, transfused 

withm the mass, but not of the mass, because the agglomerating 

£ict must be the antecedent of the agglomeration. 

If we liken the contractility of a muscle to the mechanics of a pulley, then, 
as Lewes remarks^ "the movements of a pulley do not depend on contractility 
and sensibility/* Further, he says there is " a misconception of this mecha- 
nism, as if the dependent actions were of" the nature of machines — that is tO' 
say, as it organized mechanisms wi re strictly comparable with machines con- 
structed of inorganic parts," and " in the elaborate parallels between steam 
cngmes and animal organisms . . . there is a complete obliteration of all that 
speciality (which) distinguishes vital activity.** In organisms each part evolves 
from pre-existing parts: — in the machine the arrangement is of non-related 
parts; in the organism a string could not be substituted for a tendon ; in the 
machine the pulley of the lever may be replaced bv a cord or a chain, so in the 
whole there may be a substitution of wood for metal, or metal for wood. In 
the machine there " is a connexus of the parts," in the organism " there is a 

^ Matteucci (Royal Society, 1850) Hhowed when a current of positive fl^'Ctri- 
city traverses a portion of the muscle o( a living animal in the same direction as 
that in which the oertes ramify (from the brain to the extremities), a mu^culttr con- 
fraction is prodnced in the limb, showing tbe nerve of motion is aflTected ; bat if tb» 
action be reversed (that Ik, towanls the nervous centres) sense of paiD is exhibited 
showing in this case tlie nenre of sensation is affected. 
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^oonezus and a consensus/* In the machine there is no self assimilation, in 
the ot]ganism tha% is. Papillon demonstrates that atitmaU fed with food 

having in it no phosphate of lime, but contnlning magnesia, strontia, or 
alumina, make bones of them, but that there is no such substitution in other 
parts of tile organism, as in a muscle, nerve, or gland (vide Phys. Bos. of 

Vital action is the existing fact of the organism, not the mode 
of its existence ; the mode may be purely physical. Vitality has 
grades ; we find it in the jelly speck, we find it in man } the dis- 
tinction is found in the organic development, in the same way as 
sounds are modified in percussion or wind instruments, drums, 
fiddles, trumpets, or pipes. The explosion of a pinch has not the 
effect of the explosion of a ton of gunpowder, yet we have the 
action of the same principle. The life may throb in the jelly 
speck, but in the leviathan it is a mighty force. The wind siglis 
in the zephyr, but in the tornado it crushes all in its line of 
march. Between analysis and synthesis the distinction is wide, 
yet both result in knowledge. By analysis we find the parts of 
the machine, but nowhere the motor, in synthesis we do not see 
the parts, but we do the motor fact, and by divining its principle 
know the general plan of the construction — the units, their unity, 
the cause of action, each must be considered, and to each must be 
assigned its relative place. There is an emphasis in the fact that 
a Cuvier,^ an Owen, or a Huxley, by being possessed of the tooth 
or the bone of a creature, could predicate the form and build, not 
merely a hypothetical skeleton, but the resemblance of an actual 
life.' 

Life is the consequence of a principle.^ which by inbreeding on itself 
reproduces its kind with a power of variation^ centraiizing in itself 

■ Jeffinreon found a foasU bone which be afsained to belong to iib extinct verte- 
brate. He called it the Megalonixy a huge carnivorous animal — a lion of the size of 
«n ox, and tilted to cope with the Mastodon. This bone came under the scrutiny 
of Cuvier. He found a spine in the nodule of the articuiaiii^ surface of the leust bone, 
Tbb effiivded tlie key to tbe wlation of tbe problem. On tnelo; the eorve be 
showed that tbe claw must have been of such a length, that it could never have 
been contntcted so as to preserve an acute and sharp point, it never could have been 
raised vertically xo us to have perraitted tbe creature to put its foot to the ground 
witboot blnntiDg tbe instrnment. Tbeie facta did not agree witb tbe conatnictloa 
of tbe foot bonea of the tribe Felie (lions), but agreed with those of another order, 
that of Paressfux (sloths) and he cnme to the conclusion that the lion of the 
American i'resident, was un unimaL that scratched the ground and fed on roota (vide 
BeJI, B, r., p. »7, et. seq,) 

* A principal guide are tbe proc eaBea bone to wbicb tbe muscles are attached. 
So unerring is the law of nature, that a comparative anatomist builds again the 
figure and assigns it to the order, genera, orspeciet* to which it belonged. Whether 
web-footed or adapted fur speed, grasping, tearing, boitowing, flying, <&c. By 
a elnglo bone he can eatimate not merely the size of the animal but the form and 
joints of the skeleton, the structure of the jaws and teeth, tbe natoie of the food, 
and the creature' a internal economy {vide Bell, £. 7). 
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The indication of life is that cycle of chan^ we know as phe- 
nomena, summed as a generalization, a ctndttional spontamity} 

Lewes defines organic substances to be non-living, but capable 
of living or not capable of living, as being of waste ; organized 
substances, as a specific combination of organic substances of j 
various kinds, an organism being the result of their combinations. 
In nature there is no waste or dead stuffs for although prodigal in her 
meansy she economizes every particle. All things are of use and put 
to use ; the refuse cast on the muck-heap becomes a teeming life. 
As all substances can be reduced to a gaseous form, it seems to 
follow that all substances are capable of organization. It is said 
one part of a crystal is identical with every other part ; in an ^ 
organism one part is unlike another part ; yet in the protamceba | 
every part is like the whole, for the whole is but one part. Crystals 
are like crystals of the class, but when compared with all crystal- 
line substances, there are diversities of form and material, although 
their condensation results from the same principle. In an orga- 
nism of a complex character we have the collective facts of an 
organization. Cells differ from cells, as crystals differ from 
crystals. If we take a distinctive cell-formation, we have the same 
identification of structure as we have in a special crystalline forma- 
tion. It is the same truth, crystal or organism, wtofacr each part 

1 There are many definitions of life. Arfiitotle distingaisfaed it from the vital 
prilielple» for life meano telf-nourisbment, 9elf-deveIoproent, and self-decay, benos U 
not the vital principle. Kant defined it to be an internal principle of action, that 
everj' part is at once a means and an end, each part of tlie living; l)ody i)aving the ' 
cau»e of existence in the whole organt^ni, whereas in non-living bodies each part 
baa ificattM In Itaelf. Miiller, J., sayf, the liarmonious action of the atwntial parts 
of the Individual subsist only by tbe influence of a lorce which is extended to all 
parts of thf body, and does not de|)end on any single part; t/iis /orcr must exist before 
the vari6, which are in luct formed by it during the development of the embryo. 
Beale calls It a peculiar force temporarily aaaociated with matter, whleb it capable 
of controlling and directing both matter and force. ScbelUng, a principle of in- 
dividualization, a cycle of successive changes, determined and fixed by thi.-* internnt .1 
principle. Bichat, the source of the functions which resist death. Duge, the special: 
aetMty of organised beings. Bechard, the sum of phenomena proper to organised 
belllfS. La Mark, the state of tbings which permit organic movements, and that the | 
movements which constitute active life result from « stimulus which excites them. De 
Blaioville^ life is the twofold internal movement of composition and decom()osition, at 
ADOe general and contlnoons. Owen, life as a centre of Intnssoseeptive assimilatlm- 
fofCOy capable of reproduction by spontaneous fission. H. Spencer, life as the con- 
'tlniions adjustment of internal relations with external relations, Lewes held life to 
ba a series of definite and successive changes which take place within an individual < 
vitliont destroying its Identity; this definition be withdrew as defective, substituting 

tbe functional activity of an organism in relation to its medium, as a synthesis oC 
'ttree terms — structure, aliment, instrument" (vide Lt/e ajui Mhui). 

Lite ia the sum of the functions which are the resultants of vitality, vitality beinp^ tha 
sum of tbe properties of matter in n state of organization ; thus, every act done in and 
hf an organtom Is a vital act, though mechanical and chemical agents may form Ita 
essential components. ** Every part of a living organism i'^ therefore vital as pertaining 
to life* but no part has this life when isolated, for the life is the synthesis of all the parts/* 
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is like its corresponding part, but unlike the whole of the classes 
into which they may to divided. 

Organized substances are amorphous, liquids, semi-solids, and 
solids, figured as cells, fibres, tubes, and tissues, which are resolved 
into organs, having volume, structure, and chemical reactions. 
The most simple form of life, *^the jelly speck/' is called 
Barcode by Du Jardin^ germinal matter (Inoplasm) by Beale, 
Gtoie by Haeckel, protoplasm by Huxley, and although said 
to be destitute of texture or organs^ it is a living substance 
manifesting the phenomenon of reproduction. Kuhne and others 
hold contractile matter to be protoplasm ; a rhizopod will put 
forth from its body a temporary arm, and slowly wrap itself around 
a microscopic plant, converting its whole body into a mouth and 
a stomach.^ 

The cell theory of Schleiden and Schwann (1838), the basis of 
modern histology, supposed the cell wall of importance ; Coste 
(1845) showed there were cells without walls ; (1855) C. Robins, 
Briicke, and Beale considered this difference of great importance. 
Cells are now considered as a nucleus with a surrounding proto- 
plasm ; the cell walls as an accessory, and not as a necessary con- 
stituent. A cell may lead an isolated life as a plant or as an 
animal, or united with other cells may lead a corporate existence ; 
but whatever its state, it preserves its individuality. A cell is 
found in contact with similar cells, as in the filament of a con- 
ferva ; rising higher, there are cells united with others differing 
from it. Plants are composed of cells. Still higher, we find 
animal forms, the webs of which are woven of myriad of myriads 
of cells, with various cell processes, fibres, and tubes. 

Every substance has, fint^ a relativeness to its constituent 
elements ; $ec9ndty^ a relativeness to surrounding objects. The 
laws of life are also relative ; the organizing force develops by 
adaptation and heredity, ue, the reproduction of the original form, 
together with acquired modifications. First, there is the medium 
or vesicle, in which the life appears,' and which has a power of 

> Cienkowski says, a monad will ^ fasten on a plant and suck tbe chloropfayU first 
from onn cell and then from another ; another monad, unable to make a hule in the 
cell wall, thrusts lonc^ processes of its Innly into the openinj^ . . , nnd drags out 
tbe remains of the chlorophyll; . . . when a third monad, leading h predatory 
life, falU utK)n other monads filled with food. Here," be says, " we stand upon tbe 
tbresbokl of that dark region where animal will iiegins." 

• Of a mwlinni, Claude l^ernard says, the conditions first are, " an external Kosmical 
medium embracing the whole circumstances out^jido tbe medium capable directly of 
atl'ecting it. Secondiy, an external or phy^iologicui medium embracing the conditions 
imide tbo organfann and in direct nilatiooi with it— Mol i» to ««y,tbeplatnm in wbieh 
tiM tissues are bathed and by which they are nourished." There are besides tempera 
tore and elpctrical conditions. Agassiz says, the most diverse types of animal and 
vegetable life are everywhere found under identical circumstances, whetiier it be 
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assimilating substances, to maintain growth and to repair waste. 
Mill, Spencer, Huxley, Tyndall^ and many others, seem to con- 
sider that nutriment is the integer rather than the incident of the 
oiganism* The organism, once in being, its continued life 
depends on a concurrence of definite conditions ; oxygen may be 
destructive to some forms of life, whilst others could not exist 
without it. In consequence of the chemical combinations, the 
organism is as sensible to external conditions as it is to those 
which are internal, through the selective powers of the vital prin- 
ciple.i By some this selective power is denied, because poisons 
are imbibed. The answer is, the selective power of the vital 
principle is displayed in the assimilation of the pabulum, not in a 
discrimination of the material ; this distinction shows the grand 
line of demarkation between vitality and intellect. The living 
principle acts by its chemical powers, by disintegration, admixture, 
and assimilation ; deadly poisons are absorbed through affinities, 
and have their antidotes.' 

Lewes calls the nutrient material, plasmode ; the name is 
immaterial, the protoplasm being the substance constituting the 
vehicle, living, when vitalized. Vital action is not altered in 
function by being called the mechanics of chemical action. The 
principle by which consolidation was first induced is active through 
all time, and vitality has its perpetuation through the law direct- 
ing it. Where shall we look for the instructor of the law if not 
to the Great Chemist and Mechanician who presides over and 
superintends it — the Providence of natural phenomena?"^ The 
dream is as idle which refuses to accept mechanical and chemical 
fects as the proximate formulators of nature, as that which 
assumes that life and mind are the absolute consequences of 
material combinations. The aggregation and the assimilation of 

ID salt water or fresb, dry land or manb; ho uniform indeed the fact, the inference 
follows that tba name ]Ajiiical eauaet can prod ace the nuMt difcwUled fiM^ 

' Vital selection is seen in the adaptation of phosphates to several uses, as soda 
in the blood serum, potiish in the neniej^, niai?iiesiH in the muscles, lime in the bones. 
The blood is the most liquid, the nerve u degree le&i 90, the muscle still less, the 
bone almoat eotfardy a aolld. 

' A dog was acddeolally poisoned by strychnia ; the creatnn lay on its side [)er- 
fectly rigid, with occasional tetanic M|>asm, and was re^^tored to health by the adminis- 
tration of chloral hydrate (A'a/., vol. 17, p. 3tf0). Strychnia in combination with 
iodide of metbTl changes oonfolaiona to pualyaia. 

* Wherever in nature food la to be obtained there are structural contrivances to 
reach it. Supposing a horse run down by a wolf, it is fed on by carnivorous birds 
and animals. In the bones there is a store of nutriment. The hyena, with his 
peeoUarly constraeted liead, jaws, and conical teetb, emshet the bones and obtaiot 
tlie narrow. This same characteristic runs through the whole of the animal race. 
The wild boar, the elephant, the giraffe, the elk, the ant-bear, sloth, and the mole, 
are feeden of a diti'erent character, yet each organism is exactly salted to its porticaiai 
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the organic particles may induce molecular changes, but these 
changes muse depend on an antecedent. Without intellect art 
were impossiUe ; and by analogous reasoning we say, without a 
^brmuladne intellect nature could never have been. Intellect 
could not nave arisen from moulded materials, because by necessity 
it must have been precedent to them. When once it is conceded 
that intellect was necessary before formation could ensue, the 
chemistry and mechanics of Nature become the methods by which 
she works. All biological learning points to this method. The in- 
tellect, though finite, which has penetrated the methods of infinite 
wisdom, is too great to be degraded into an emanation from the 
object (matter) it created. 

Beale's theory, shortly expressed, is, that the minute masses of 
bioplasm alone represent the living matter of the organism. The 
bioplasm being germinal matter, out of which, by a process of 
dying, arise the tissues and humours constituting the formed 
material, these, with the pabulum which feeds the germinal 
matter, are all dead. The physical properties of tissues inferen- 
tially depend on the germinal matter ; the constructive fact is due 
to function, expressed in maintenance, nutriment, and growth. 
Given the organism is composed of cells, its power is only that of 
an aggregation of cells ; in the cell is the living principle (the 
nucleus), hence all multiplication and power is due to it. The 
pabulum sustains the life, does not create it. It is impossible to 
explain vital phenomena, even with the aid of what Lewes 
terms, structure, aliment, and instrument j they are the casuals, 
vitality the actine impulse. The property or a tissue is its 
characteristic quality, an organ is the combination of several 
tissues, and is effective by virtue of this combination (Pinel). 
The function of an organ is amalgamative, and directs the re- 
lativeness of organ with organ, i.^. in their anatomical and physio- 
logical connection.^ 

There are probably millions of jelly specks, as there are seeds 
which never produce their kinds. Vitality breeds the germ, but , 
the germ does not always possess the life ; if the germ originated , 
the vitality, the life would inevitably follow by the determinate ^ 
power of law. The elemental units, however combined, have no • 
elective power. The multiplication of an organism, whether by i 
ibsion, gemmation, or generation, occurs through vital action. ' 

' " Identity of tissue everywhere implies identity of properly, and similnrity of 
iiggae, similarity of property. Identity of organic connection every wliere implied 
idantltf of faoction, ^nd «linilarity of oiganic ooimectkm, sinilaiity of fanetion " 
^Lmresy Ldfe and Mtnd) ; i. e, they are equal to themselves, and "every action is 
rii^orously detennined by tlie natmo of the agent and the conditions nnder whicli It 
takea place." 

« 
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The germ, as in the severed twig, infallibly — conditions being 
suitable— becomes like its parents. The aphis, the medusa, and 
some animate forms, have alternations in the mode of production 
(sup., p. 236). If it can be said the organization precedes the 
vitality, then it can be said structure precedes the function ; there 
would be equal evidence of both ; but is there any for either I • 
Mechanics and chemistry as givens I what is the stress ? Their 
combinations do not make life, because their constituents are only 
equal to themselves. Function may increase the capacity of an 
organ, and the increase may be perpetuated, although the result 
of the vital function there could be no display of a particular func- 
tion unless the living organ existed. Growth ^permits increased 
function," yet so ^ rigorously is function dependent on structure, 
that the hand of one man will execute actions which are impos- 
sible to another'' (Lewes).^ What follows? Structure is the 
result of function, and function appears as an effect when the 
structure is formed ; in other words^ function is transfused into the 
structure, i,e. the potence is exemplified through the structure, and 
created in the same way as the power which devised nature h 
exemplified in her phenomena. Custom subverts nature, as shown 
In the Chinese woman's foot, the flattened skulls of the Caribs, 
and other savage and semi-savage tribes, but more in the suppres- 
sion of the use of the left hand among all civilized nations. 
Custom and nature arc always at war ; custom tramples on in- 
dividuals, but nature, as regards race, tramples on custom. 
Farini, the gymnasist, says pupils sent to him for training have 
" a lop-handed and game-legged habit by custom they become 
so, and by custom he cures them. " By custom," he says, " the 
whole human race could be made as either handed and even- 
legged, ... if the teaching commenced m infancy.'*^ By judi- 
cious training he makes both hands and both legs what nature in- 

1 Canine teetb MCOin|Miny a carnivotoot appetite and boldness of disposition ; 

bol(hn'ss, fiercenes!*, jind cunninj? nccompHnjint^ retractile claws and Hliarp teetb ; 
erect t&T* and prominent eyes, suspiciounnesH and timidity in the vegetable feeder } 
in other words, the nrms or instruments accompanying the instinctive disposition of 
ereatures (Bell, B. T., 210). Galen rays, take three eggs, that of an eagle, a goose, 
and viper ; when maturfd ntn! ihf sIihIIh broken, the eaplet and ^oslin^ wiil attempt 
to fly, wbiliitthe viper will curl and twist along the ground. Protract tlie experiment, 
the eagle will soar, the goose betake itself to the marsh, and the viper bury itself iu 
the ground. 

2 The left side U not only weaker In regard to mnKciiliir ptrenc^th, but aI?o in iti 
vital »nd constitutional properties — the peculiarity extends to the constitution also, 
disease attacks the left extremities more frequently than the right. It may be said, 
the snperioritjr of action teialts from the more freqaent use of the right hand. Tbe 
prepHTfitory exercises for uses of the left limbg show the natural weakness, since 
these performers arn compelled to pive double practice to the left limbs (Bell, Brif/, 
Treat., p. 124). On tbe whole, the preference of the right hand is not the efiect of 
babit, bat of natiiial provltton (ib, p* 1S5)« 
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tended them to be. He commences by subverting custom^ and 
thus restores the natural functions.^ 

The fact that a germ represented by a line should by an. 
interior differentiation produce such opposites as hairs, blood,, 
bones, flesh, nerves, is no more wonderful than that minute 
changes should eventuate in distinct variations which, when con- 
firmed, becomes species. The mjrstery of nature is not so mudi 
the differentiation, as the principle by which the differentiations, 
are induced. To define life is to define its possibilities; the 
modifications then fail into their sequences ; the vital fact assimi- 
lates its surroundings; change in particular working directions- 
may be occasioned by the peculiarity of the elements absorbed ; 
chemical changes being brought about by the vital principle are. 
not so marvellous as itsldlf.^ If WoolfPs theory of Epigenesis be 
true, it is only another mode of expressing creation ; if the germ 
be formed anew^ not merely expended by the procreation of the 
parents, to what is to be attributed the new formation ? All the- 
theories, even those purely mechanical and chemical, must hll 
back on a concealed factor, the facts revealed alone showing the 
method of the working the homogeneity of the method shows* 
the factor is an intelligence, or we should not have the gradations 
of development, as proved by the successive phases of embryonic- 
changes. That all complex forms arose fiom simple forms in 
their aggregations and differentiations is seen in analysis. The 
intelligence which conceived the plan of phenomenal arrangement 
from the germ, could equally have presented the perfected form. 
There can be no question of tentative efforts and corrections,^ 

1 "By training for tbe 8trong, women can attain to great strength." Natalie, a 
Fkvoch gjrmnasist, can take two 56 lbs. weights from the ground* one in either hand, 
and can pjLss tbem idowly over her bead. Farini says, *' tbe patting up " an ag^le 

gymnaiist is nothinc: compared to this feat. She had a sister who tired twenty «ailors 
going up a rope in succession. She wore out the whole twenty, who came down 
tired j tbe lady wa;* fresh. Senyah (un Anglo-Saxon) bend downwards, banging to a 
rope with one 1^, with a nioiitli-pieee> to which three leather straps were attaicbed, 

by them she held " three great haHdng fellows dnnc^ling in the air for ever so long.** 
Here we find e.\um[)les of the eflRcacy of culture even in tbe physical, showing 
faoctional use may increase the capacity of an organ (CReade^ The Coniiitg Man,*' 
Tklegraph), 

' In tt solution of nitre and sulphate of sodn, if a crystal of nitre be dropped, the 
nitre of the solution crjsiallises, the sulphate remainini^ in solution ; but if the pro- 
cess be reversed, and a crystal of soda l>e immersed, tbe soda crystallises, the nitre 
mDalolDg in sohitfon (Hell). This is cheinical selection, socb as we can oonoeite- 
to be exhibited in the nutrient powers of the organism, through vital action. 

' It is the fashion to reg^ard creation as an imperfect conception, that the larva of 
tbe dragon fly is to be viewed with a sneer because it creeps at tbe bottom of a ditcb^ 
ahhougb eventoally it emerges splendidly clothed and suited to every want of Its- 
nature ; and so tbe myriad grubs which revel in the ground and emerge clothed in 
mail. In insect metamorphosis there U perhaps a greater appnrentnes< of purpose 
than in more prominent manifestations. There are no classes of animal forms but 
pertinently present a purposed ibnnation, althcugh it may be said that each lives for 
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From all we gather from the lessons of Nature, we are bound to 
conclude that the purpose and plan of objective phenomena were 
conceived once for all, and are continually in action^ and we have 
their emphasis in the fact that as each organism progresses in its 
particular direction it includes in itself all the preceding stages 
through which it has passed.^ By the development hypothesis the 
general permanent stages of the lower animals are to be found 
m the embryonic stages of the higher organisms. In the inorganic 
we have distinct crystalline forms, which take definite shapes. 
In organization we have specific shapes, with the capability of 
variation.' The formless germinal membranes devdop into a 
variety of forms, sustained and repbced by the laws of successioa, 
* as surely as age succeeds to youth.* 

itself, yet so admirable is the adaptation tha^all living forms live for eacli andeacb 
for all. A species i« but Ibe initiutury step of the progresiiire advance. 

* Von Bwr showed that the mammalian embryo waa never a Unl, a reptile, or a 
fish, but yet held it passes through all the lower typical forms ; and that, except as to 
size, it is impossible to distinguish, in certain of their phase?*, the niammnl. bini, or 
lizard. He bad two embryos wbicb be bad forgotten to label, and could not say to 
which daM they belonged, llie head and tmnk only had appeared ; even had the 
extremities been tliere, in the earlier atsges they could not have been discriroinatod, 
for the feet of lizards, of mammals, and the wings of birds arise from the same 
general form ; and be sums bis formula by saying, " J'be special type is always evolved 
From a more general type." 

* An epetbelial cell • • . may be ciliated or columnar, a muscle>fibre striated 
■ or non-striated, a nerve-fibre naked or envolopeti in a sheath, but the kind is al\r«vs 

(ibarply defined. An intestinal tube may Ih) a uniform canal or a canal dilVerentialed 
into several unlike compartments with several unlike glandular appendages. A 
aplnal column may be a nnifotm aoUd axis or a highly dtveralfied segmented axts. 
A limb maybe an arm, a ^ving, or a paddle." The anatomist "never expects a 
mnsrnhir tissue to develop into a skeleton, a nervous tissue into B gland, or a gland 
into a sensory organ " (Lewes, J^h^s. Baa. 0/ Mind), 

* The farrowing of the egg, or yolk cleavage, ** the cleavage of the «pona»" k 
merely the division of the cells and their product, ** naked cells." There then ariM 
a mulberry-shapetl bell, composed of a number of small spheres, naked cells contain* 
iug kernels. Tliese are the materials out of which tbe embrjo mammal is coo- 
atmcted. The globular lump of cells changes Into a globular feladder aa fluid 
aceumnlates in it," the germ-bladder {vesieuta blasfoftermica), "At first its walls 
are equiformal cells," but '* at a point arises a disc-shaped thickening.'* This is ** the 
body of tbe germ, or embryo } the other parts serving for its nutrition.*' The form 

•changes to oblong, then to IMdle-ahaped, through the right and left walls becoming 

•convex. At this stage the embryo of one vertebrate cannot be distinguished from 
that of another. "The whole is an oblong or violin-shaped disc," "composed of 
three closely connected membranes or plates lying one above the other," consisting 
of cells exactly alike ; but each layer has a different function. Oat of tbe upper or 
outer germ layer arises tlie skm (epidermi$) and the central parts of the nervous 
system, spinal marrow and brain ; from the lower layer comes the inner skin {epithr- 
Uum), lining the whole of the intestnial tube and all the glands connected with them 
(lungs, liver, salivary glands, <fec.) \ out of the middle layer all the other organs 

•(muscles, bones« and btood-veaiels). Each division has relation to tbe otiien. There 
are repeated divisions and reunions, by means of which the different organs become 
ll^dually formed, and an onranic structure is accomplished which one cell could not 
work out. Its result would be an amaba. Thus etl'ects arise out of effects (by vital 

<«iieigy). In the central Una of this disc arises a daiicata fanow, the primitive atvsak 
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All forms of life are a pushing from the vital centre, the formed 
material being passive in the whole process, becoming rigid as age 
increases. The element in which the vital power reposes is said 
to be contractile. This can only be said of the vitalized masses 
corresponding with the white corpuscules of the blood (their action 
being distinct from the physical energy displayed by formed 
muscular tissue). In the corpuscules there is a force, inbred in 
itself and acting on itself, converting the nonrliving into the 
living. This conversion, we are told, is chemical action, and no- 
more is to be said. If it be only chemistry, it is a chemistry 
beyond the power of science to imitate. When we talk of analo- 
gies we talk of distinctive characteristics, not of an absolute 
correlation. The only analogy between the vital and ])hysical is 
the exhibition of an effect apparent as a force, but here all analogy 
between them ends. To say the two are the same is the affecta- 
tion of knowledge, if it be not an insipience. Compare the mode 
of the chemist with that of nature, as in the fine elaborations by 
which acetic acid is produced. In nature there is no need of red 
hot tubes ; the vital fact dispenses with all such aids. Carbon, 
the great element in all life vehicles, is used and converted by an 
innate power. . Who, reflecting on nature's chemistry and on art 
chemistry, would say that the carbon and associating gases are 
converted by physical force into chyle, chyme, and blood I The 

difiding it laterally into equal halves. On each side of this streak the external germ 
la^ liies in a longitudlmd fold, which grows together o?er it and §aao» a cylindrical 
tidie or medallary cunal {medulla spinalis). At first it is pointed at each end, and 
so it remains in the lancelot (amphixiosns). In skulled HTiimals {craiiiol(t) tht- fore 
end becomes dilated and changes into a roundish bladder, the foundation ut the brain. 
This bladder divides into five bladders, lying one l>ehtnd ttie other, ont of which arise 
file diflbrent parts of the brain ; the first bladder forming the hemispheres of the 
cerebrum. The higher the series of the vertebrata the more do the lateral halves of 
the fore brain grow at the expense of the other bladders. The second bladder forms 
the centre of sight, and stands closer in relation to the eyes, which grow right and 
left oat of the fore brain in the sha{)e of two bladden, and later, lie at the bottom of 
the twixt-brain. The third bladder vanishes in the so-called formation of the four 
bulbs, strongly developed in birds and reptiles. The fourth bladder forms the little 
hemispheres, together with the middle part of the small brain {cerebellum), of which 
most eootrary coDjectmiM are formed, it seems to regolate co-otdhiation of move* 
ment. The fifth bladder develops into the mrduUa oblous:nta, the important organ 
of the nervous system and nervous centre ol respiratory movements. An injury 
to the medulla oblongata would cause death or paralysis. The cerebrum can be 
removed or eompleteljr destroyed withoot immediate death ensuing [vide p. 110)* 

On a comparison of the embryos of vertebrates in tlie earlier stages, they are found 
to be almost identical in appearance. In birds and reptiles the mid brain predominates, 
in mammals the fore brain. When the embryos are developed they diUfer materially 
in all anatomiod oonditioos. The finrmatioa of the brain of the embryo has been 
shown as an illostration ; had any other part of the structure been selected the same 
relative closeness of character would have been observed. A chain of descent is 
Kbown ; from this it would ap^iear that man is only the most highly organized 
animal " (Haeckel, HitL of Cr^tion)m 



Digitized by Google 



Light and Life. 



life must exist before the nutriment (paiulum) can become effec- 
tive in its purpose ; the vital energy adapts it to uses. Potential 
energy owes its impulsion to gravity kinetic energy to an impuU 
sion external to itself, and is produced at will, Tne vital energy 
is no effect of will, but the production of its own powers, an 
occult principle, which, like gravity, is universal. What evidence 
-is there that life has its origin in nutriment, or is due to physical 
force ? Analyses arc not made of living but ot dead matter, and 
were a physiologist to watch an expiring life, and at the last gasp 
anatomise the subject, the lifc-sccrct would elude him. Although 
there be a correlation of the conditions of heat, it has never been 
proved that either can be converted into vital energy, though 
probably as methods they are the acting forces. In this correla- 
tion of the forces light should stand for either. Newton supposed 
light to be the acting energy, yet it has been shown {sup.y p, 233j 
that light is inimical to some forms of life. 

What becomes of the sun theory of life, of which high names 
are the exponents, when the sea's bottom, many fathoms below 
the direct influence of the sun's light, teems with living things? 
If it be assumed the sun acts magnetically, then all nature is the 
subject of his influence. Life subsisting through heat develops 
lieat and motion, even in a temperature many degrees below the 
normal. In the dark caves of Kentucky are eyeless fish ; in the 
seas eyeless Crustacea ; in dark caves are eyeless creatures, prey- 
ing on other livine things ; in the Americas eyeless ants, which 
construct vast unoerground tunnels. What influence has light as 
a sensory effect on any of these organisms ? Where do we find 
the physical force which develops the life energy, and converts 
(inorganic elements into living organisms? We get alone the 
method, from the life only can the life proceed ; but if the vital 
principle be the energy of the universe, should it excite surprise 
^hat the spontaneous production of organized forms is the fact of 
that principle ? 

The progressive changes of organic forms appear to have accom- 
,panied the geological eras, for each geological change is marked 
by variations in the life forms ; the former types continuing, the 
'Variations resulting; in the establishment of new species. 

If organized lire be the result of physical force, what was the 
force which difFerentiated the primon lial mass ? Force is never 
developed unless there are existing masses on which it can act ; 
yet if it be assumed that the organized world is the result of 
.physical force, then force necessarily becomes the creator of its 
own fact — creates the vehicle, through which is the exhibition of 
its power. If there be no vital energy, whence was this physical 
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force ? This vis viva of science is the inertia of the mass, and 
this inertia must be overcome before the forces tan act. What 
then consolidated the mass Whence was the inertia of the mass ? 
assumed to be chaotic, a moving, devastating fire ! If a fire mist 
ever existed, then heat was consolidated into phenomena. The 
vis vita creates the fiict of its own exhibition by an activity 
within, thrusting outwards that which it assimilates from the en- 
vironments ; creating, as it were, by its own energy ; making 
larger its circumference, splitting and dividing, yet coalescing j 
creating its likes and differentiating them. Physical force may be 
the method of vitality as a resultant of vital energy, but never 
becomes vitality. With conditions apposite, life appears — the vital 
energy being present in all forms — and originates, assimilates, or 
adapts all the forces. No effort of man can change the developing 
force of the ovu?n ; physical force can be w^ielded at will, but not 
so the vital force. If vital energy and physical force were the 
same, the (n)u?n of a pig could be developed as a man, a reductio ad 
absurdam^ and yet the true induction of the premiss. There is 
nothing to be made of this physical hypothesis ; turn it, shift it, 
change it as we may, we arrive at a remote analogy, and even this 
only discloses the method of nature. Inherent vital powers may 
be physics, but no physics ever instituted the facts by which they 
exist ; it is something like saying structure precedes the creative 
function. The vital force is a discriminating energy, physical force 
a blind and indiscriminative violence. Heat and the vital energy 
are both facts of, but are no creations of physics, for physics are 
their resulting effects. If then, physics be resultant and not caus- 
ative, we must look beyond matter for the causative principle, and 
then can only view matter as the vehicle through which energies are 
4»isplayed^ 

B^e says^ Life power after all only temporarily enthrals any 
material particle. Matter soon escapes from the influence of life 
power, but the living matter which has once lost its distinctive 
character never regains it.'' Here he appears to ignore his own 
physics in order to energize his theory. Were this so, then indeed 
there were death in the widest signification of the term. What 
is Ms dead matter^ this birthplace of putrescence, this bed of a 
renewal of life, but a sequence in the ever-recurring cycle of 
changes ! This death in life and life in death becomes the whirring 
wheel of organic, inorganic, and oi^nized phenomena. The for- 

' Pianta's beautiful experiments with hid powerful batteries show not only that the 
aurora Is diie«to the mogiietic power of tbe earth, bat that even watenponta and 

bores probably are electrical effects. A grand physical result ; yet only an exponent 
of tbe action or mode by which nature act8> '^abowing an adaptation^of meana to 
produce a given e fleet* 
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ever existing recuperative hct " is a denial of the materialistic 
doctrine of ^ nature's great progression from blind force to con- 
scious intellect and will.** When the lat)oratory constructs Itself, the 
fire spontaneously collects or forms its own materials and ignites 
them, the chemical elements jump in and arrange themselves in 
the crucibles, the solutions in the beakers, the gases In the re- 
ceivers, and the electric and magnetic apparatus mrms itself and 
its conductors, we can then believe that vital force and physical 
force arc the same (vide Beale's Bioplasm and Whewell, B. Tl). 
In the cell laboratory all this is clone ; if it be physics it is the 
physics of the vital principle, of which we know alone its fact in 
the effect: heat and life centralizins; in an electrical and magnetic 
gravitation, a persistent pertinacity, a spontaneity through which 
is presented, objectively, an intelligent causation. Thus from 
intelligence comes conscious life ; from the vital fact, life-chemistry 
and life-mechanics, inbreeding the facts of physical force, by which 
only wc learn the modus of life. Inebriation is a resulting fact, 
but no one would say the gin, beer, &c., was inebriation ; although 
we know the ingredients of the gin, beer, &c., we do not know 
of what their ultimate particles consist, nor how they coalesce 
with the organized form to produce stupefaction ; we have the 
facts of the method, and no more. Exact knowledge is a know- 
ledge of ultimate particles; of these, however learnedly our 
teachers talk (and even though looking as wise as Lord Thurlew 
looked)^ of them they know nothing, nothing even of their aggre- 
gated forms, matter and force, they know not their whence or their 
what, Man's intelligence, abstractedly viewed, is an effect ; 
matter and force are eifects i so our knowledge is an effect cog. 
nizing an efiect. Thus our facts become the similitudes of a 
predisposing something ; and here we are face to face with the 
enigma which material science assumes to have proved. 

In the materialistic view, all phenomena are purelv of material 
origin, not alone in their presentment,^ but also in their inceptioxy 
formed matter or its emanations ; hence we hear more of emotion^ 
the instinctive or perceptive^sensory — ^than we do of sentiment^ 
the conceptive or mental — intelligence. Such an isolation of Ideas 
leads to uncertainty ; it is this uncertainty, being wanting of the 
comprehensive and the universal, which tends to the reproduction 
of the old-world philosophy. Lucretius suggested volition for the 
flying atoms ; hsid his knowledge of force been more compatible 
with its fact, his system would probably have had another postu- 
late. The material view being accepted, phenomenon becomes 
a mere change in animation ; the physical resultings of force, 
initiated by the inanimate life, then would be but the reign of 
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death, and in its eternal aspect objectless, as it would be purpose- 
less. The material hypothesis asserts that the earth brings forth 
life, forms, and forces by her own inherent power^ yet spontaneous 
action is denied to it. This is a contradiction, extending to the 
root of the argument. If the earth does not spontaneously pro- 
duce, there is behind or beyond an influence which presents 
animation, fbrms, forces, and every other principle which as 
formed phenomena, we know as nature. If there be this hidden 
impulse, what becomes of the material hypothesis in the phase of 
initiating, generating, and creating? 

The ultiniate particles of living organisms are colourless aggre- 
gations of matter too minute to be weighed ; when granular, the 
granules are imbedded in the living germ. The white corpuscules 
of the blood give rise to the red, and patches of living organism 
are interBpersed throughout the systems of the nerves, serving as 
icnovators and insulators* The microscopic speck, brimming 
with energies, assimflates materials, and converts them into struc- 
ture, the vital energy manifesting itself in an exact ratio with the 
increase of the vesicles of life. &> long as the organism continues 
in its compacted Ibrm of life and substaiice, the vital energy 
always objectively presents a physical effect, but the effect and its 
cause are distinct problems. The differentiation in the primordial 
aggregation constitutes the varieties of organic forms, so the skin, 
the arteries, muscles, and nerves are variations of the same prin- 
ciple, but how all this occurs is a question which yet awaits an 
answer. Of this we may be assured, there are no haphaxards 
herey for if there were, the human germ might eventuate in a 
gnat, a snake, a fish, a kangaroo, or a man. The lower the geo- 
logical strata, the lower appear the forms of life, as though the 
progression of life and the progression of elemental condensations 
were synchronous in action. In the tertiary, the organic form of 
man, as palaeontologists suppose, was first presented,^ but long eras 
of time elapsed before the quaternary period, when, it is supposed, 
man first appeared in his dual characteristic, a perfected orga- 
nism, asserting an intellectual supremacy. The same action of 

* Evuw (Dablin, 1878, Brit. Ass.) doubts whether the discoveries at Brandon btte 

the prominence asiiumed for them (the findiii|f palseoUthic implements in three inter* 
glacial l>eds, each underlying boulder clay, somewhat different in chnracterj. Tiro 
queationti are raii'ed — tbat ot CroU's theory of the alternation of climate during the 
glacial period, and bow far Skertcbley's record can be substantiated. Gravels contain- 
fag the InplMMits in many eaaee can be shown to be of hitar date than the cbalky 
boalder clay ; but implements to occur in succf^^sive beds in the sjime district, the 
keda being separated by enormous lapses of time, is very rt'mark.ible I "1 liave 
ilwajs maiotained tbe probability of evidence being found of the exi<«tence of man at 
Mtller period than that of tlie post gladal or qoatemaiy river gravels bat before 
inity accepted, the evidence adduced reqairee sifting. 
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law is observable in the progression from the sensory to the oon- 
sdous sensory, from Aat to uie conscious sensative, thence to in- 
stinctive aptitude, to instinctive mentality, to intelligent conscious 
perception, culminating in conscious abstraction, f.«. intelkctual 
conception. Each of uiese steps follows the organic development 
and increase of brain surface. We have a pulp mass, ganglia, 
an incomplete brain, a complete brain, with imperfect convolu- 
tions, all preparatory to the perfected convoluted surface alone 
found in the brain of man, as though, through progressive steps, 
the causative purpose prepared the vase, filling it by degrees with 
the essence of direction, perceptive potences, and conceptive 
powers. 

The germ from whence sprang man is not more complex in its 
primordial organized form than that of any other vertebrated 
organism ; in definite action we must look for the difference in 
results. " Insignificantly in matter, but transcenden tally in 
power, does the man-germ differ from all other germs.* This 
wonderful stuff, from which the energy of all living things is de- 
veloped, when the life becomes latent splits up into gas or gaseous 
compounds. Even whilst the vital power is active the vase is 
continually disintegrated, and in a short measure of time no part 
(excepting probably cartilage) of its original substance remains, 
yet the vital power repairs its own waste, completing and exuding^ 
new energies continually recurring, until by the wearying wear 
the formed material becomes inelastic, and animation deserts it i 
or, it maybe, the vital energy bursts its own barriers, and becomes 
a torrent. The livine media, overwhelmed by their own ener- 
gies, form more swifuy the red substances than they can clear 
away the obstructions } inflammations ensue, and animation lapses 
through its own energy, awaiting a renewal ; the centres of vitali- 
zation always existing. When Kant traced man downwards 
to the lichen, it was a hypothetical conception, in many respects 
formally verified, and was founded on the idea that every particle 
of the material universe was a life*bearing substance. In this 
view there is no materialism, but an orderly sequence of natural 
law intelligently directed, no substitution of physical causation for 

1 It is iielil tbnt the rudi mental orgnns afford clear evidences of creative design in 
tlie progression of animal l or m4. The question has been canvasited over and over again ; 
Imt it appeam to be dearly demoiifftnitad that all animal changes ocenr In tfiaftttai 
as to fonik— as though the organism was g^radoally adapted for the event— not that 
the event modified the organism. It is only necessary to advert to constructive power — 
which proves, if a proof can be adduced, the constructive intelligence diaplajed in 
creation. Chance never could have conntrocted the wing of a Ui3, or the band of • 
man, and adapted their parts to their particular offices. The myth of creation 
may be erroneously displayed in Genesis ; but no doubt it was the collective natural 
acience of the time, mixed with an allegory in its definition. 
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the creative principle, yet withal we never escape from spontanei^ 
as the method by which intelligence makes itself objective in 
form. All we gather by investigating the parts of a once living, 
machine is the admirable adaptation of purposes to uses, and if thi» 
absolute sequence of causative efiects be not of design, all evidence 
becomes ineffective. 

A pseudo-philosophy assumes that human ing;enuity could, in 
important psurticulars, improve the living machme. If the sig|it 
liad the microscopic powers of modem ap(^Uances, we should 
ahrink with disgust when food was presented \ it would be seen 
to swarm with animalculae and their excreta; or if the hearing 
assumed microphonic proportions, we should be bewildered with 
sounds, the quiet of nature would be dispelled, and we should be 
distracted by the whirr of particles and the crash of their colli- 
sions; even the growth of vegetation and the passage of atmo- 
spheric particles would add to the uproar. We should be conscious 
of the crash of contending forces and the glare of their phospho- 
rescence ; all the pleasures of harmony would be lost ; all sense 
facts be involved in the confusion. If the discriminative powers of 
touch were enhanced, we should thrill with ever-recurring sensa- 
tions, crowding and accumulating, by combination so increasing in 
intensity, that life's repose would be replaced by an agony .1 The 
assumed defects are the homogeneity of cause and effect by adap- 
tation. Thus the imperfections of the organs of hearing, sight, 
and touch become the pleasure of being. Where is the evidence 
that the exquisite fitted ness of phenomena to their purpose is the 
result of casual amalgamations ? Chance in a single sequence 
might eventuate in orderly arrangement, but in the millions of 
changes passing around us can it be said the universal unity of 
action is the result of a chain of accidents ? Because we do not 
see the springs of the energies in the adaptations of causative 
power« nor how the orderly sequences of phenomenal changes 
are interlaced by their law, are we, whilst acknowledging ue 
ficts of the law to say that there is no superintendence, no law 
institutor, but that all is an accidental repetition ? If there were 
an inherence of power in every fact, and if the relativeness of each 
to each were so potent that this relativeness were changed into 
control, could we even then say that they adapt and amsdgamate 

' " Pain is not an evil, but giten for benevolent parpoites and for somp important 
object'' (Bell, Bridg. Treat., jf. lif&). "The akin is endowed wiUi »eiMibiUty ta 
every iDjarioos impreMion ; • . . bot had tbb kind and degree of leiiaiMlify 
been made univenud we should have been racked with pain in the common motione- 
of the body, as by the weif^ht ol part on part, or the motion of a joint p. 157). 

*« Pain in poetically described as that power into wboee iron grtup we are consigned 
to be introduced to a material world " {ib., p. i02). 
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all other incidents, and impel a homogeneous result ? It is 
admitted on all sides that ever]r org^ism is actuated in a given 
direction through its developing power. If all were chance, from 
whence arises the uniformity \ Can we in reason say a chain of 
accidents is infinitely prolonged and as its result gives orderly 
arrangement ? Are we not compelled to admit if chance were the 
ruling principle the world would be peopled by the monsters of 
fable, kingdoms and classes would be confused, and instead of the 
pleasing ficts we know as nature, homogeneity would eive place 
to heterogeneity, and we should be amazed by forms heaped in 
the wildest confusion ? The cause of the life must be ever present, 
possessing the power to form, to guide, and to govern ; herein we 
must seek that Providence which contrives, arranges, and preserves ; 
but if all this is to be displaced by an *' inert** brute matter,** 
we enquire, whence were the physical forces ? Everywhere are 
seen the acts of the facts ; the facts we discern in effects, and 
although the exact knowledge by which the primordial effect was 
produced is denied to our research, we know, whatever it be, it 
was accumulative. This favours the idea that the inciting cause 
transcendentally exceeds all our ideas, and although always about 
us, we cannot grasp it, even in conception ! 

If growth were what H. Spencer says it is, " a deposit of sedi- 
ment/' then every accidental deposit would be growth, and the 
dust in the library would be literary growth or enlargement. The 
book is the physical form of an intellectual symbolism ; it and all 
other forms are objective presentments of an intellectual action so 
large in character, that the implement and its factor are presented 
as unity. The indifFerentiated aggregate of protoplasm" is the 
starting-point of all forms, all possessing powers in unison with 
their facts. 

Small is our world — ^so small, that our teachers, in their imagi- 
native flights, have compressed the intelligence which pervad^^ 
which fiunioned, which governs the Universe into the brainpan of 
man, or deny it. The buzzing-fiy, the growing grass, have 
mysteries unfathomed, yet water, air, and carbon account for all 
wnere method is confounded with principle I We examine the 
nettle-sting, with its influx and reflux of a subtle fluid ; we find 
the like in the poison-fimgs of the viper, but such adaptations in 
nature become the accidents of physics I We get many assump- 
tions with but few revelations. Darwin by his labours has thrown 
light on the Kosmic ideas of the old world lore, Babylonish, 
Phoenician, and Egyptian. We can discard auxiliary or assisting 
gods, replacing them by elemental substances, and a subtler 
system of mechanics and chemistry than those divined by man 
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from the lessons of nature ; and at length we arrive at the idea of 
a primaeval and existing all i thus we get the solution of the 
Kosmos in Intelligence. 

Spontaneity as gemratu apdwea has exerdted the ingenuity 
and acumen of physicists in all the ages. At the risk of repeti- 
tion, it is necessary to explain the meaning attached in these 
treatises to the word spontaneity. It is never used in the sense of 
geruratio aquivocOy but as an exposition of the method of the prin- 
ciple to which is due the coalescing of the elemental particles and 
of the animate forms — vital action — not as self-induced, but as the 
result of an energy implanted in the mass in the genesis of a 
world. Earthy atmosphere, sea, or geology has told her tale un- 
truly, have been modified since the first albuminous spot was 
condensed in the semi-opaque chaotic mass. The vital energy, 
increases in vividness of action as the surrounding conditions or 
environments become adapted to support the more complex living 
structures ; it is therefore urged that the vitality of the genesis 
is continuous, and spontaneously arises. So far as our finite con- 
ceptions extend, there are but two modes by which vitality could 
be made objective, and to each must be attached every exigency 
of its condition. First, The immediate act of a creator, i. e, the 
miraculous. In this view not a variation could occur, not a mark 
could be changed, exceptinff a direct interposition ; and to cany 
the inferences further, individual of a species would have 
been fashioned by a direct manipulation* Second, A spontaneity 
arising from vitally indued substances, f • #• by the interfusion oif 
the creative energy, by which the germ was endowed with every 
plDperty needed for its reproduction and differentiation, the jelly 
speck, the ovum^ having but the power of nutrition and perpetua- 
tioii by fission, from which, through adaptations by the vital 
energy, aninuite forms eventuated in numberless progressive sue- • 
cessions until man was reached.^ The beginnings of life being 

* " We hnm «vldMM0 that man ban existed for an noknoini nuinber of UioainnAi \ 

of yean on the earth; and that not only is there no trace of any animal rather like \ 
man, Hithougb of a lower type, but we start with men who, for all we can see, were ' 
quite up to the average man of to-dav. The skuil which ot all known rkulb it the 
oMeat la ' e fair wmngB hnman akafl.' Raaeaich ofw new afeaa alao abowa Uwl ; 
ciTilization baa begun and thriven and then faded away in regions where we have no 
kind of notion of its history. Perhaps the ino^t remarkable instance is that of one 
of tbe moat remote islands of the Pacific, Easter Island, two thousand miles from . 
flontti Amerka, two tbonauid fiNWi Uie Marqoeaaa, and mon than one UmmmumI ! 
liQBi Uie Gambia Islands, wbere Uiere are found hundreds of gigantic stone images, 
DOW mostly in ruins. These images are often forty feet high, and have crowns on ; 
their heads. 1 be existence of such vant works implies a lar;^ population, abundance . 
of food, and an ealaMlabed gofammeiit Yak tbe laland la ieaa Uian Janej, and \ 
was too small tor such a government. The laland may probably have been a j 
dependency of a Pacific Empire." Wallace seems indeed to incline for many reasona 
to tba oplnioo " that tbe deveLopment of the human race has been different altogether ^ 
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dway • beginnings \t if needleii to enquire whether there was but one 
germ or many. It if fufficient to fa^ that the fennf of life and their 
environmentf are in accord, and thif if fpontaneity, Ae inrufh of 
Ufe waiting on appoiiteconditionf ; then tofpontaneitjr if due ^die 
Jordlineff of the world/' It if not the beginning of life whkh 
should be the great difficulty, but the graduations of growth* A 
woild of acdon muf t necef farOy be a world of vital ener^ ; the 
vital principle beinp; always present, active or latent (positive or 
negative), always differentiating, by disintegrations and condensaf 
tions, amelioratine and preparing. Thus vitality contains within 
itself the chemical, th( magnetic, the mechanical.^ All we know 
as creation may he a question of physics, or all may he an embodied 
intelligence. This we can iay^ there are no phenomma without 
mechanical arrangement^ and that there are no mechanical arranf^t' 
menti without intelligence as deuyniny. The only possible of a 
finite reasoning, taking the phenomena of nature as evidences, // 
that intelliyrnce is the antecedent of all her facts. If life be an 
emanation from matter, in the very baldness of the proposition it 
is a spontaneous engendering. 

John of Krigena, twelve hundred years ago, repeating the 
esoteric lore of the i)ruid»^ave as his formula, There is no life 
hut from antecedent life. The question assumed a prominence 
through Harvey, who held life sprung from a primordial germ, 
egg-like, not necessarily in shape, but in character. Redi ex- 
pressly held all living matter sprune from pre-existing life, but 
appears to have doubted his premiss.' He held that the living parent 
|;ives birth to offspring which pass through the fame chan^ef as 
Itself (Hmogenetii\ and also that they give rise to offspring 
which are different from them (Hiimgenesii), According to 
Milne Edwards, Xewgimsii has as itf division Biogenesis (the 
]iroduction of life from pre-existing matter) and Abtogenaii (the 
production of life from non-living matter). Around these proposU 
tionf the fcientiffc contention rages. If it be conceded that frbm 
the egg, germ, or f pore comes the living thing, and from the living 

io dMmietsr ffoin that of Animal* genemllj \ that the beginning of mao mn» not by 
tb« ciiMtfos of • new form, iNit bjr tlM ipeM Mdden ciltfige of WlNit 

Wf) mtM renliw \% (hnt, an Ui thn hUUtry of OUT mtmp we at ^ct kttOW VtBTf Uttttt*"— 
{^Saturday Hrview, " Of Tropical Lifr.") 

* ** Tiic ybenomenu oi life are dependent on iieitti(;r physical nor cbemical cauae*, 
M upon fftti power; yet tbey reaalt In all fOrfi of phytlail emi cbemietl thuiffm 
wbfcb can onl} hf? judged by their own lawn." ** When we from the pbenomeiM of 
life enier int/> thn ph'^nomi'nn of tiM nlod, WO OOtor loto « roglofl iitill lBOI»|fO- 
loandly my«terioui" {ijay Scr.). 

• • HbH, n PlorooUne (1558)» ottseked tbo doetrino of ArfftoUe, and dononffitled 

thnt ffiag^ritx wbicb applMfOd 111 patrid flesh were deposited by file*, yet woa inclined 
to ti^lifvn thnt pnrajiifffs w#'re prodoced bjf ^ nodiflcaUofi of tfao nobvlaoeo of Um 
animal on which they are foaod. 
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thing comes the egs, germ, or spore, there is no distinction in 
principle, but if thehitter be conceived in the sense (its usud con- 
struction) of the generatio aquivoca^ then matter is the parent of all 
living forms, fiurdach (1826] introduced the words Homogenia 
and rleterogenta as the distinctive modes of the origin of living 
things. He did not believe in the creation of a something new^ 
termed life % to him the whole universe, the organism of orga- 
nisms, was endowed with life/' 

Pouchet savs, have alwajs thought that organized beings 
were animated by forces which are no ways redudhle to physical 
and chemical causes.'* The postulate or Needham was special 
force vegitative." Of BufFon^^ ^ the invariable agency of vitality 
through immaterial mMades organi^i^ Aristotle believed in 
«pontanei^: his tHustrations are eels, lice^ &c.; Lucretius and 
Ovid echoed this belief. It was the opinion the ancient 
Egyptians that Itfo originated spontaneously. The rallying point 
of the opposers of spontaneity is the axiom ascribed to Harvey^ 
^^omne vtvum ex ovo** since rendered omne vivum ex vlvoP 
Needham held that if putrefaction did not engender maggots, 
at least it gave rise to myriads of microscopic animalcules. Spal- 
lanzani maintained ''the atmosphere bears with it everywhere the 
germs of infusorial animalculse, and that Needham had not suffi- 
ciently taken this into account." He was supported by Bonnet 
in the doctrine of Panspermism, and the theory was powerfully 
advocated by Pasteur and Gleichen 5 Otho and F. Muller dis- 
sented. Treviranus found that the species of animalcules varied 
with the infusions, which seemed to depend on minute differences. 
La Mark held that " life was spontaneous," and " that the transi- 
tions from life to death and from death to life evidently formed a 
part of an immense circle of all kinds of changes to which, in 
course of time, all physical substances are submitted." His con- 
ception of spontaneity seems to have had application only to the 
most simple forms. Cabanis and Oken declared for the possibility 
of a new evolution of life from dead matter. Oken said tile 
animal body was an edifice of monads, and that putrefaction was 
their disintegration. Bory St. Vincent, J. Muller, Dujarditi, 
Bremser,Tiedemann,and Burdach entertained a similar view. The 
three-latter went beyond La Mark, and m^ntained that worms, 
insects, Crustacea, and fish might be produced without ordinary 
fMuentage* Pineau (1845) declared he had seen the origin and 
development of ciliated inifusoria^ the MmasUns and Vorticetta^ and 

• ** Perhaps there are many livintr thing?, both animal and vegetable, produced by 
a -fortaitooB ag^regatioa of the molecuiet organiquet as there are others which 
reprodiiM ttaMcim by a conttnit loccMaioii of gemntioiii " (Boflbn). ' 



Digitized by 



264 Experiments. 



of a fungus, Penicillium glaucum. Something of this character 
appears to have been witnessed by Dallinger and Drysdale. 
Gervais, Schwann, Schultze^ and Ehrenberg were panspermists. 
Milne Edwards attacked the theory of Pouchet, as did also 
Quatrefages, Claude Bernard, Dumas, Payen, Lecaze, Duthiers. 
Mantegazza adduced new matter, agreeing with Pouchet; 1 
Pasteur affirmed the opposite, and continued the controversy with 
Pouchet, Jolly, and Musset. In 1 862 JefFeries Wyman, and in 
1868 Cantoni, adduced evidence which seemed to show the 
possibility of living things being produced from non-living nutter, 
as did Bastian in 1876. 

Tyndall conceived, from the results of experiments by Schwann 
and others, ^ that the power of scattering light and the power of 
producing life would be found to go hand in hand." He entered 
into a series of experiments, and came to the condusion that lile 
can alone be produced from antecedent life (*^Dast and Disease," 
Frag* 8ci.)m 

Here we meet the difficulty ; Does the antecedent mean the 
individual fiict or life as the violity of a collecdve whole f If of 
* an individual fact, whence was its initiation? if a collective 
vitality, then life must be always spontaneously occurring^ a cm- 
titttting beginning. 

The experiments of Tyndall are interesting and his oontri- 
; vanoes ingenious, but, as oUiers do^ he first destn^ed and excluded 
jj I all possibilities of life and then assumes that he presents the facts 
of Nature : Nature prepares her conditions, and life appears. 
Were the land rendered sterile would the com grow ?i 

Schultze and Schwann passed air through heated tubes or through 
strong sulphuric acid, and no life appeared, but if the same in- 
fusion was afterwards freely exposed to the air, life was found to 
be abundant. Contemporaneously La Tour showed that yeast is 
composed of a vast accumulation of minute plants, Torulae. 
Berzelius, and Liebig denied the premiss ; Huxley upheld and 
proved it. Helmholtz "separated a putrefying or a fermenting 
liquid from one which was simply putrescible or fermentible by a 
membrane which allowed fluids to pass through," but not solids^ 
and he found those substances " neither putrefied nor fermented 
hence the assumption that the life-bearer was a solid. Pasteur's ex- 
periments were exhaustive* Innoculation has the same effect as 

' An tiMt has been done tbomi that when iMNi*iiatinal eonditkms arefanpoeed 

life does not en-^ue. A fecundnUni egg receiving \U due complement of warmth, a 
chick H\>\)enrB-y boil the egg, or deprive it ol the uurnitti, no life follows. If life 
be the IttW of natare it u a recarring law, a continuous fact alwa^it origtiMitiiig* 
If it be aot to it it an thamMHf to telle of lew, for «w tben aboold kmm only «hei 
!• called miiaailoqi Inteipoeltion, and icience woold be an topOMibillly> 
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a free contact with the air % the floating germs are so smaU that 
thejr are imperceptiUe. The vihrinut and baetma are so subtle 
that they can live without air or free oxygen. The grubs in galls 
have been detected by Valisnieri, Reaumur, and others, and are 
proved to be no products of the plants, but of the eggs of insects. 
Von Siebold, Leukart, and Kuchenmeister have shown that tape 
and bladder worms have been traced to an egg. Chauveau (his 
theory is confirmed by Burden Sanderson) has shown that in 
vaccine matter the solid particle [microzymes) is the living prin- 
ciple, the liquid in which it floats and at the expense of which 
it lives being altogether passive. The question then arose, 
were the microzymes the result of homogenesis or xenogenesis, 
or were they capable^ like the torula, of arising only by the de- 
velopment of pre-existing germs, or were they parasites, or what 
Virchow calls "heterologous" growths? A parasite may be 
stamped out by destroying the germs, but a pathological product 
can alone be annihilated by removing the conditions which gave 
rise to it. It appears proved that certain diseases of plants and 
animals are caused by minute fungoid growths — as the smut in. 
wheat, the grape disease (Phyloxera), the spore- forming filaments 
and the febrine in-silk worms, which Lebert studied and named 
FanhistophonJ' The infections haunting hospitals, and which 
often render futile the most successful operations, are probably 
also of fungoid origin. Mayer held the life processes in living 
organisms are produced by forces acting from without, and are the 
immediate sources of those modes of force apparently generated 
in the organisms. Neupert held light to be the primary source of 
all vital and constructive power. Dojirnes and Blunt, in a series of' 
elaborate experiments, show that oxygen and li^ht in some cases 
were positive preventives to the appearance of life. 

Carpenter says, " Vital forces bear the same relation to the physical forces as 
they bear to each other, the essential modifications being effected by their 
passage through the germ of organic structure, in the same fashion as heat 
becomes electricity when passed through certain mixtures of metals \ so close a^ 
mutual relatioiithip exists between allvital forces, that they may legitimately 
be icgaided as modes of one and the same force/* He further says, ** Vital 
foice, which causes the primoidial cell to multiply and then develop itself into 
a complex and extensive organism, was not originally locked up in that simple 
cell, nor was it latent in the materials which are progressively assimilated by 
itself and its descendants, but it is directly and immediately supplied by the 
beat which is constantly operating upon it, and which is transformed into vital: 
ferae by its passage through the organized fobric which manifests it/' ** All 
the forces which are operating in producing the phenomena of life are, in the 
first place, derived from the morganic universe, and are finally restored to it 
again." *• All that has been expended in building up the organism is giveik 
baclc by its decay after death'' {fiegin, 0/ L{fe^ Phtl. Tram. 1850}. 
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There are two generalisations of life : vitality, regarded as the 
principle and the cause of organization, and or^nization regarded 
as the principle and cause of life. The material school reeard the 
latter proposition as the true one. Anaxagoras held that lux and 
reflux or mutation was the principle of organization, but acknow- 
ledged a motor-^he hmtx, the animating soul imminent in all living 
things. . . . This doctrine is assum^ to be Pantheism, the soiu 
of the world split into a thousand mystic elements, and becoming 
objective through the vitality observed in nature. The futility of 
all attempts to manipulate life should be accepted as the expression 
and fact that vitality is something more than mere chemical com- 
bination and the mechanical expression of force. When the creature 
thrust itself into being, as in Dallinger*s observation, it was, so to 
speak, an accidental aggregation of inorganic stuff emerging into 
life. But what does tnis prove ? Merely a reversion to a primor- 
dial fact, the simplest form of life presented from the inorganic, a 
free-swimming infusoria, the protamoeha pr'tmtttva^ protista. Life 
is not so much the question as its derivation. The minutest pos- 
sibilities have to law the same relations as has a universe. In the ■ 
simplestapparatus of animated motion the cilia are present; the same 
are found in the complex mechanism of the heart. The immense 
reality of nature causes its principles to be unrealized ; to reject 
the antecedent cause is only to increase the difficulty, and removes 
m into an unconditioned or an unthinking past ; the same fact still 
confronts us — we are ntutr rid of the anticedent rf thi life* 

Where in the whole range of phenomena is there a fact witii- 
out mystery, and where is the fact, with its thousand incidents, 
which ever has been thoroughly explained ? The divisions of the 
€gg are r^^ed as a mystery. The cohesion of the waterdrop is 
the perfect counterpart of the generating sperm. The waterdrop 
divided, it is still a drop ; roll the particles together, it is still a 
drop \ the divbion and the unity are equal mysteries, and yet are 
the universal facts of nature. We see the division without crack 
or break ; we see the union, but there is no trace of the fuuoo. 
We attempt to solve the beginnings and origins of life; we feil in 
the outset. We see bodies imperceptibly melt one into the other, 
and there our knowledge ceases. Principles are assumed to be 
known by results ; constancy of result is called the law; we trace the 
action to' a particular point, and the vision abruptly ends. With 
all the boasted progress of science, not an ultimate is explained ; 
and were we, with Tyndall, " to pass the bounds of experimental 
•evidence,'* we should find vital and immortal mind as the fact of 
being, and matter would be relegated to its real place — that of 
4i8e. 
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Bence Jones says, " Inorganic matter and inorganic force 
always exist together in living things, so that if a separable living 
force be also present, then we must admit two totally different 
laws of force must be in action at the same time and in the same 
matter." Is it not possible that the principle (although continuously 
existing) is merged in the method ? Bastian says " the mere 
advancement of such a proposition (the existence of vital force) 
would seem to show that the promulgators of it had not seized 
the very elements of the doctrine of the persistence of force/' 
What are the corpuscules of the blood but the results of vital 
action ? -Force can split substances into myriads of fragments; it 
does not generate; there are no ftagments in the blood-oor- 
puscules ; by their combination, is produced the necessary sub- 
stance of life the egg or nucleus enveloped in its matrix* 
Goodsir held it was not the cells but the nuclei of the textures 
(the germinal spot of the ovum) which contains the potence, and 
should be called the centre of nutrition/* 

To say with Lewes, that life is the resist of organization. Is 
saying vitality is a consequent of matter. Vitality is always con- 
nected with a substance, but thb is far from proving '^that life is 
only a generalised expression, signifying the sum total of the pro- 
perties of matter possessing such an org^ization/* We might 
just as well say the waggon draws the horses. It is not the word, 
but its significance of meaning we are to regard. Words should 
be, as they were intended to be^ the symbols or expressions tsK 
hcts and ideas.^ The facts of phenomena show vitality to be a 
thing per se. Spencer has also a refinement : " Life is a mere 
name, consisting in a set of attributes which belong to all living 
things." The persistence and consistence of matter as a thing 
per se is an illusion ; the hardest rock may be represented by a 
floating vapour reflecting the summer sun light. And in the con- 
sonance of facts, in invito^ I say in respect to the axiom, ex nihilo 
nihil fit^ if intelligence is found to be the basis of phenomena, 
force also is shown to be an exemplification of will, and as intelli- 
gence is acting and substantial, although imperceptible, it may 
represent the ex nihilo of the axiom. {Vide note i, p. 190.) 

Graham held there is a radical distinction between complex 
nitrogenous forms, " colloids" (gelatines may be taken as their 
type) and crystalloids, as regards their molecular constitution, and 
also by the gelatinous character of their hydrates. Yet in geo- 
logical periods they appear to have passed into crystalleid forms, as 

* Haxley, speaking of critieftm, rayis — It is eft'ential to nnybody's being aUe 
to benefit by criticism, tbat tbe critic shoald knctw what be is tallcing about, and 
be in tbe poaition to form a meotai iiqage ol tbe facts symbolised by tbe wordf 

ims" (iVa/., Jan. 11, p. 881). 
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sponges into flints. Haeckel says, ^^The origin of life on our 
globe has at present become a logical postulate of scientific natural 
history." The lowest forms of vital manifestation appear in 
simple jelly-specks, the protammba (t^,). Owen says the rotifers, 
the vihfio and (such) others, exhibit a great tenacity of life, and 
will remain as if they were completely lifeless for many years ; 
moisture restores their faculties. On the other hand, there are 
forms remarkable for the opposite characteristic ; others may be 
cut into many pieces and still live, and are reconstructed from the 
parts, each part forming a living animal. The hydra viriMs and 
the medusa afibrd examples. Speaking of the monera^ Maeckd 
says ^ the albuminous-like g^tinous matter is presented as the 
material stratum of the life phenomenon,'* organisms without 
organs possessing the functions of nourishment, growth, and re- 
production." The tenacity of life exhibited in some of the lower 
forms is repeated in plant seeds. Some corn taken from a tomb 
in Egypt is reported to have germinated after a lapse of three 
thousand years. A bulb was exhibited before the Linnean Society 
taken from the hand of a mummy ^ it grew and flowered. 

According to Dumas and Bousingault, " Plants in their natural and healthy 
state incessantly decompose carbonic acid, fixing its carbon and setting free tlie 
oxygen. Nitrogen is extracted directly from the atmosphere, or indirectly 
from the nitrate of ammonia which has formed there. Thus plants become 
chemical agents, the heat and light of the sun being the moving principle. 
The carbonic acid, the water^ and the nitnte of. ammonia are decomposed 
because the carbon^ the hydrogen, and nitrogen unite with the oxygen to pro- 
duce die substance entering into their composition. In animal organisms it 
may be said to be burnt in tht performance of the animal fimctions, and 
returned to the air in the shape of carbonic acid. Hydrogen burnt is returned 
as water ; nitrogen is exhaled and thrown off in different excretions." Dumas 
says, ** Carbonic add, watery vapour, and azote, or oxide of ammonium, are 
continually escaping (simple suwtances» few in number, connected with the 
history of the. atmosphere), which plants are continually needing and oon- 
tinually extracting from the air;" "they are the true laboratory 5 carbon, 
hydrogen, and ammonium and water are the elements they work upon. 
Woody fibres, starch, gums, sugars are the result, whilst fibrine, albumen, 
casein, and gluten are the products which present themselves in either organic 
kingdom.** 

Tissue elements, as epithelial cells, are, to an extent, like distinct oigainaiiis, 

and have a definite life of their own, as shown by the power they possess of 
selecting their particular nutriment. Schleidan and Schwann (1839) endeavoured 
to prove that tlie tissues of plants and animals are entirely built up of cells, 
and are continually produced cU novo from a structureless substance, some- 
times fluid, at others more or less gelatinous, arising from chemical qoaUties or 
degrees of vitality. The nucleus (generally) appears first, then the cells around 
it, and it has the same relation to organic nature as crystallization has to the 
inorganic ; the cell once formed continually grows by an inherent power, but 
is governed by the entire organism. It is the same in principle whether the 
celU are formed by the parent cells, or whether the formation goes on outside 
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of them, and whether h takes place in a fluid in a structureless substance — 
the ccll-germinafing material {cytoblastemd). The cells might remain isolated, 
or by the development or by the coalescing of their walls produce the textures 
of plants and animals. Thus all tissues being made up of cells, the nutrition 
and growth reside in the cells. Goodsir says the whole are divided into de* 
partments, each oontahiiiig a nomber of derdoped cells, wlucb are in relation 
to one central or capital cell, from which all the other cells of its department 
derive their origin. These eells are of two kinds, tcxtural and organic, the nutri* 
dve centres being generally permanent. Analogkaiij considered, a cell is the 
source of a brood of young cells. 

Virchow held the cell is really the ultimate morphological unit in which 
tfcnre it aoj manifrtfaricn of Kfe, and we mast not tnumr the seat of ml 
aciiiMi to any point beyond the ceB.** He denied Schleidan's theory of cells 
dt in the cytoblastema^ and contended they could only be produced firom 
pre-existing cells, and whilst admitting a large amount of intercellular matter, 
thought it might be broken up into cells ruled over by one central cell, i.e. 
eveiy animal presents itself as a sum of vital unities — an aggregation of minute 
dy d aieici * Nageli, Braun, and Max Shnltse held the MU-wall was not aa 
tnemM dnracter, firiike and Kiihne that the nvdcoa was not an essential 
coBstituent of the body, thus reducing the whole to a non -nucleated bit of 
protoplasm as the simplest substratum for the display of vital manift^station. 
Reichcrt and Du Bois Reymond (1861) held that a mass of protoplasm with a 
nucleus was sufficient to constitute a cell, but maintained that the substance of 
fke «dl (widuD the walls^ was protoplasm, called Inr Dnjaidbi sarctde, a solid 
globule containing a flnaem. Bastian contends " the mass of protopbmn coo« 
laiping the nucleus cannot be leguded as the ultimate vital unit," because it 
'» acknowledged a cell, may or may not be enclosed in cell walls. Beale, 
whilst admitting a morphological unit, which other observers have found to 
enter iargeW into the formation of the tissues, denies that an^hing in the 
o wCBar f dennition of a cell woold apply or coold be taid to constitute the parts 
of wuaj tissoes. The cell or elcmenury part^ is a stractore always con- 
sisting of matter in two states, fimniog antf formed, or orgainized matter and 
formed materiil." The first is protected by outer passive matter, through 
which the pahulum passes to be converted into germinal matter. With 
this view Bastian does not agree, because ''many of the most charactcr- 
iMieaOjr rital phenomena of the highest animals" take place "through the 
agmcf €/f lamaOf muscles, and nenres** whidi^ according to this riew, 

would have to be considered dead and inert." He sap it is **a 
singularly foundationlew hypothesis^ for it most be dead or living, animate 
or inanimate." 

Following in the main Wooif and Von Baer, Huxley holds " the primitive 
ovgaouc structure is a homogeneous plasma, in which certain differences take 
pbee, but that diere h no endenoe to ihofr that the molecular forces of this 
nving matter (vital forces) are by these differenoes located in any particular 

part, be it cell or intercellular tissue, nor is there any evidence of the influence 
exerted by one over the other, but that each proceeds in accordance with the 
general determining law of organization j'' " that primary differentiation is not 
a necessary preliminary to further organizaticm j that cells are not machines, 
br wluch alone fbrtlicr defelopment can take place (Rep. JHt.Ass, %%$$), 
Bemiett^" First. In the process of organic formation is the production 
of an organic fluid. Second, The precipitation into it of organic molecules, 
'*Tom which, according to the molecular law of growth, all other textures arc 
derived, directly or indirectly." **The ultimate parts of organisms .irc not 
<eUs or nuclei, but the minute molecules from which these are formed, ' pos- 
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sessing *^ independent physical and vital properties, which eaable them to unite 
and arrange themselves so as to produce higner forms.*' 

Bastian says, " The organic fluids pertaining to higher animals 
and plants can only be said to live because they constitute parts 
of living organisms." After the chyme had been converted into 
chyle, he demands, does it become a living fluid ? In some stage 

the passage from the not living to the living must be efFected, 
and the process is probably not more abrupt than that reverse 
process by which living matter again reverts to not living materials^ 
such as are cast off in various excreted fluids." When the mole- 
cules aggregate so as to form the smallest conceivable streaks of 
protoplasm, then does nascent pass into potential life." So in 
each act of growth non-living matter must be converted into 
matter which lives." 

Rainy, by his investigation of crystalline forms, has shown that 
the formation of crystsJs and living things is essentially the same 
in kind. Piastide particles and baeUria we know something 
but of invisible oig^izations we know as little as we do of the 
invisible germs of crystals. Without the unit of life both are 
hjrpothetical assumptions. From the examples adduced, sponta- 
neity appears to be the fact of nature. Accept Rainjr's experi- 
ments as proo^, and there is no distinction in the principle of 
formation between omnic and inorganic substances, and we fall 
back on the axioms, Umm tmntm ex ovo and Omne vknm €» vnw. 
Each has its truth— Hthe first in spontaneous action, the latter in 
the continuing fact. 

Man interfuses his intelligence into his work, and so we may 
conceive the Creative Intelligence by which the phenomena of the 
Universe was directed, interfused its vitality into its work, thus 
making the universe through this vital energy an organic whole ; 
vital in the particle, vital in their coalescence. The demand of a 
rigid proof of the advent of life is the demand of an impossibility, 
because no man ever saw the transposition of inorganic substance 
into living substance — yet all the facts of nature show the 
inorganic is always becoming the organic, and animated organic 
substances are always becoming the inorganic. Whatever may be 
the reasons to be derived from phenomena in support of a for-ever 
recurring spontaneity, they are futile so long as the hypothesis 
that atmospheric invisible germs are living organisms exists every 
reason adduced being met by these invisible motes. New forms 
of disease are said to appear. If there be such, the elemental sub- 
stances inducing the morbid action have existed since the dawn of 
creation, probably not the particular combination, or the disease 
would not have been new. We must conceive that the Creative 
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impulse Is always creating and always producing. PaUeontology 
diidoies this to be the £ict of the geological eras $ new forms were 
always intervening. In these davs either the hypothesb of Evoliu 
don is all nonsense, and Darwin nas made unsupported aMertions, 
or we witness variations and changes, and those of suffi c ien t im* 
portance to be classed as new species. All change are infinite- 
simal, but all changes must have an initiation. Prolong a dot, we 
get a line ; join the ends of a line, we get a circle ; press the 
circle in particular directions, and we get diverse figures, mathe- 
matical when the pressure is methodically directed. Thus as the 
dot is the initiation of our illustration, so vitality, infinitesimally 
and continuously prolonged, is the initiation of nature, and in a 
resulting spontaneity of her forces we find phenomena. 



CHAP. V. 
Mind. Vital Action. 

When we attempt to classify the fiicts of mind we get / think ^ 
and I think, asserts its independence of matter by asserting control 
and command. Berkeley said matter is substance which has ex« 
tension, spirit is substance which thinks, but has no extension. 
Huxley, discussing Descartes, says the soul is a mathematical 
point, huaving place but not extension not only has it place but 
it must exert force, for, according to the hypothesis, it is com- 
petent when it wills " to change the course of the animal spirits, 
which consist of matter in motion.'* Thus the soul becomes a 
oentre of force ; but he says, At the same time, the distinction 
between matter and spirit vanishes.** Elsewhere he sajrs, ^A 
really spontaneous act, which by the assumption has no cause, and 
the attempt to prove such a negative on the fiice of matter is 
absurd, and vHiile thus it is a philosophical impossibflity to demon- 
strate diat any given phenomenon is not the efiect of a material 
cause, anyone who is at all acquainted with sdence will admit that 
its progress in all ages meant, and now more than ever means, the 
extension of what we call matter and causation, and the concomi- 
tant gradual banishment from all regions of human thought of what 
we call spirit and spontaneity.'* 

If the soul can change the course of the animal spirits, despite 
the dictum that no phenomenon can be demonstrated to be the 
effect of other than a material cause, it has control. Thinking 
matter would never cause that which dominated it. The exigency 
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of the new philosophv ma^ demand the banishment of spirit and 
spontaneity from all regions of human thought, but it has yet to 

proved that matter itself has any existence apart from ferapthe 
c9HSci9usniss i and also it has to be proved that all phgrnmena an thi 
effect of matmal causes. In such utterances there is a confusion 
of cause and efect, of perception and conception. To compre- ' 
hend material phenomena sense must be balanced by sense, and 
then we only arrive at a sensory or perceptive fact. When we 
arrive at intelligence, however instituted, call it spirit, mind, or 
soul, a distinction is established: there is n» firm fresentid^ htt in' 
telligence moulds it. Matter cannot be higher than itself. We 
have matter and the moulder, therefore we should say, using the 
same dogmatic view, it would be absurd to attempt the proof of a 
material cause in the face of intelligence. It may be the expression 
of scientific ignorance to hold that a thing and the cause are distifuty 
but it is a philosophical impossibility to confound the two. It 
may be that causation does not mean "the act of causing or pro- 
ducing,'* and that " scientific imagination" and scientific nomen- 
clature may assign to matter and causation " another meaning 
than the effect and the cause of it. If matter and causation be 
one, it is illogical to deny spontaneity and accept the potence of 
matter ; in such a phase of thought it should excite no astonish- 
•ment did an Adam emerge from the rock. 

Roget, in other words, says the region of thought merges in 
spirit. Heinrich Heine, speaking of Spinoza, says,^ ^^In his 

* Spioosa eotered iDto tbeTiewi of Dcfcarlet. Being a Jew, and doabtfog the 
authority of the Talmud, lie was MubjpcttKi to persecntion by bit) co-reli^ioni^tg. Hit 
Mtt»?mpt wa« *' to deduce the fundamental principles of moral life by strictly nmtbe- 
niatical demonstrations founded on tbe koowledge of God/' wbicb led bini into Uie 
"^eory alio propoHed by Descartes, ** which aiterta tbe exiftBOoe of only oneabfdliito 
essence. Deity/' " Infinite being with inflolte nttrihutc!) of eztentiion and thoQgllt, 
reducing all finite tbing8 to a state of apparent substances and limitations, or 7nodi 
of those attribute*. Substance m not individualised in being, but is tbe foundation 
and fubftratuiB of all fndlvkliial beings; it exlili |wr ie and of neoettity, and can 
only be thoogbt by itself. Nothing can be said to bare a beginning bat finite objects." 
"From the nttribote of Infinite extension ariseK the modifications of motion and re- 
pose ; from that of Infinite thought, tbo»e ol the understanding and will." " All finite 
things {e. g, body and soul) exist In the Deity, being their immanent cause (naiuru 
naiurmu). Ha Is not flnlte, bat from Him all things hafo proceeded,** and He 
** operates nerordint^ to the internal nece^i-ity of HIm own nature; His will and 
knowledge are inseparable." He postulated that "every idea of a real object 
embraces at tbe same time the Eternal and Infinite essence of God ; the knowledge 
•of tbe Infinite and Eternal eaience which eteiy Idea embracee In itself in adeqoate 
and complete. The human understanding can, therefore, adequately apprehend the 
nature of God." He aMSumes substance and causality to he self-evident. Tenne- 
mann says, Grant the premises and tbe mathematical edifice is complete. It has 
been called Athelfon from the peittone of the dtopotanti, rather than from anything 
contained in the theory itself. It is rather a system of Pantheism, not material, bat 
formal," and " illostrates the most exalted idea of the Dirinity as the original Sue ** 
'{Tettnemann, by Morel). 
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writings one feels a breath which moves one in an indescribable 
way, as though one was breathing the air of the future/* Helm- 
hoftz, commenting on Kant's idea of ^thinldng again the 
thoughts of the Creator," says, If this principle can be extended 
to the moral sciences, it is equally operative as to physical 
£icts and to the Hegelian philosophy." ^'That in the moral 
sciences traces of the activity of the human intellect and of the 
several stages of its development should present themselves is a 
matter of course ; but surely if nature really reflected the result of 
the thought of the creative mind, the system ought, without diffi- 
culty, to find a place for her simple phenomena and processes." 
If, according to the hypothesis of Kant, we can take the thought of 
man as the reflex action of the creative mind, we can view in man 
that emphasis in nature where phenomenal mind finds its expres- 
sion, by the law of development, as spirit. Manning says we 
have the same evidence of the existence of this self-determinating 
power within ourselves as we have of a material world outside 
ourselves. 

The Chinese philosopher Lao-tse had a high conception of 
spirit;^ and Togan, one of the oldest of the Welsh bards, said, 
*• Where God is silent it is not wise to speak." 

•* The unknowable is . . , the hidden source from which both the great 
streams of being, internal and external, take their rise. Since then our minds 
originate in that universal source j since it comprehends every form of existence 
within itself, we stand to it in relation of parts to a whole, in which and by 
which those parts subsist. There is thus not only likeness bat Identity of nature 
between ounelyes and our unknown origin^* {AmaL RiL BiL ii, p. 463). 

When we think our own facts, whatever the soul may be, 
whether of the world or of individuals, it is spirit, and sets matter 
in motion, not as particled with it, but as its director. Huxley, 
speaking of Descartes* discourses on method, says we arrive at 
two paths open to us, the Materialistic' and the Idealistic. What- 
ever the philosophy of Descartes pointed to, he believed in the 
existence of a god as separable and distinct, as an infinite pro- 
jection into a finite receptacle.^ Had the idea of God been 

' Lao-tse sayi* *' Tao, if it can be named, is not the eternal name. The nameless 
one is the foandation of Heaven and Earth. He who has a name is the mother of 
all things. He who begins to create had a name." He further describes the 
imfafhoiiiable Ta6— *'It strives not, yet is able to overcome. It speiilcf oot, yet 
ie able ti) obtain an answer. It summonses nott yet men come to it of their own 
accord. Is long sufTering, yet is able to succeed In its designs." 

^ Webster defines materiaiism to l>e the tendency to give undue importance to 
material Inteiests; devotion to material nature and its wants;'* a niaterlaUst» <'aiono 
who denies the existence of spiritual substances, and maintains that the lool of man 
is the result of a particular organization of matter in the body." 

» Descartes says, **One thing in the midst of my universal doubt is certain, viz. 
that I do really doubt and tbinkj and that therefore I do really exist. Admitting the 

18 
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^ repugnant** to Goethe, we should never have had his beautiful 
idealixation as lendered by Carlyle : 

** In Being's floods, in Action^s stonn, 
I walk, and work, above, beneath ; 
Work and weave in endless motion! 

Birth and death, < 

An Infinite ocean ; 

A teizing and giving 

The fire of living : 
*Tis thus at the roaring loom of time I ply, 
And weave for God the garment thou seest Him by." — Fmst. 

Oty as It has been also expressed, the Ihnng and visible garment 
rfGod:* , 

In the attempt to bridge the gulf between matter and causa- 
tion,'* vitality is reduced to molecular vibratory action. The w 
viva of science, f • e* the pioduct of the mass of the moving , 
body, is due to an interior energy. Is it a cause or an effisct r 
The underlying ener^ of vital force collects and agglomerates 
^ matter^' into determmate forms. The sun, so far as our system 
is concerned, is the mat storehouse of energy, of an energy as ez- * 
pressed in the corrdated forces, whereby physics become a chain 
of effects tending to an ultimate. Given the sun is the source 
and maintainer of all tecrestrial life, we are no nearer a solution of 
the mystery of life. If the sun be the impulser, what impulses 
the sun ? which Herschell demonstrated to be one of the twink- ' 
ling specks of light in the plane of the milky way. If the sun be 
travelling with his train of satellites around another sun, upon the 
principle that the sun is the terrestrial renovator, the sun of the 
sun must be its renovator, all things being dependent upon their 
centres of attraction ; we then fall into a train of suns with their 

existence of a powerful beinp bent on deceiving: me, yet I feel I must exist in order 
to be deceived. When I think that I exist, the very act of thinking proves that I 
really exist The proposition I md, I exist, Is alwayB neoesaailly Irae wbeneter I 
expftWy or think it, cogito, ergo turn. Ideas through which I think uf substances 
are more perfect than Wwsf which present only modes and accident-^. The idea of 
an lofioite. Eternal, Unchangeable, Omniitcieot, Omnipotent, the Creator of all finite 
fhlngi, hat mow Ideal raallty than the ideas which represent ftnlfe raliataiioea. Bat 
there can be no more reality In an effect than in a complete cause ; cause most con- 
tain eWher formaiiter or eminenfer, a\\ that is real in effect (i. e. the same realities, 
or others superior to them) j therefore, if the representative reality of any one of my 
ideas is so great that It exceeds the measure of my own reality, I can conclude that 
1 am not the only thing existing, but there must be something existing which b the 
caoaeof that idea. Since I am finite, the idci of an Infinite substance cotild not be 
to me if this idea did not come from a really existing Intinite substance. I may not 
regard the Infinite as a mere negation of finiteness, like rest and darkness. I mywlf, 
who hmo the Idea of God, could not exist without God. I owe my eadstence to 
others (parents), yet there must be a first cause, which Is God. My contlnnal 
existence from one instant, to another cannot depend on myself, nor on the finite 
causes of my existence, but only on the first cause. The idea of God i& in the same 
way iuiate in mo, as is the idea which I have of myself/' 
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attendant spheres, cycles within cycles ; then in the milHoro of 
suns which throng space, where among them are we to seek the 
life giver ? We may reason on the fact only to become bewildered 
in an unthinkable stratum of creative impulsions. We have fir- 
maments beyond firmaments, and all are segments of circling 
zones due to the primordial energy, universal pulsations in the 
throes of an unceasing vitality, r article depends on particle, 
systems on their suns, suns on their systems of suns, all the 
children of heat as the ultimate unit of objective forms. 

Science demands the cognition of universal law and attempts 
to demonstrate that organism and mind are its exemplification ; 
nature is an aggregation of particles, and yet, notwithstanding, is 
an organic whole. " Spirit and matter have been looked on in 
rudest contrasts, the one all noble, the other all vile,'* because in- 
discriminating reasoners confound perception and conception. 
The perceptive philosopher "quietly believes this universe to be 
a great unintelligible perhaps.'* If this be true, " there is no re- 
ligion, there is no God j man has lost his soul, and vainly seeks 
anti -septic salt.'* " Certainly any society setting out with this no- 
god hypothesis will arrive at a result or two {Past and Present), 
Man is the concentration of two principles co-ordinated in his 
nature, the nerves of the body are so many strings differently 
attuned, which respond to universal power 'f' the chords are felt, 
and connect " the phenomena of the visible with those of the in- 
visible worid/^ We feel our finiteness when we collate our know- 
ledge, and are mute with astonishment when beneath phenomenal 
£ict8 we find an intelligence which we are unable to grasp.* The 
priniaeval egg is alone like itself^ but in its issue no two individuals 
exactly agree ; the distinctions are the results of infinitesimal 
quantities moving through practically infinite time," exacting 
mm every antecedent its equivalent consequent, and from every 
consequent its equivalent antecedent.** The theory of develop- 
ment overthrows the dognui of separate creations, assigning as its 
outbirth an imperbhable law. 

Kant and Laplace arrived at the conclusion that the bodies 
wluch stud ^'the univercoelum*' **once formed an indislocated 
mass." The hypothesis is ssud to be confirmed by the spectral 
analysis, painting as it does each constituent element in its dis- 
tinctive line. If the theory of evolution be £ict, this Kosmic 
mass contained the germs of all things: ^the Spirit of God 

J *»\Ve flhonld be searcheM for truth r.ither than seekers for eclat, and each of us 
ttbould think of himself, not at a man ^^king to grutily bis own thirst for knowledge, 
or to promote bto own priTate adfaotage, or to shine 1^ bb own abllitfett bnt • . . 
at fellow- loboarers in one gfent commoD work bearing upon the higbeit inteiett of 
bimnnity " (Uelmboltz). 
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moved upon the face of the waters/' What was this Spirit? what 
diis presentment, but the breath of life expanding in creation ? 
filling the void with vitalized substances, whereby the puqioses of 
the creative energy were effected, thus bringing its fects before 
die bar of judgment. If creation be mere scientific imagina- 
tion,'' it will remain an hypothesis, but if founded on truth and 
confirmed in reason it will be stable as eternity. Development is 
the bond-link of continuity, transporting^ the conception of life's 
origin to an indefinite past." Evolutionists cannot conceive in 
nature the impossible ; they do not attempt to solve the ultimate 
mystery of the universe, they only make the possible probable. 
Their business is not with a world which might be, but with a world 
which is, and they attempt " by means of the tangible processes 
of nature to apprehend the intangible.*' " Let there be light,'* 
and ultimate substance was particled. In the ether is light — 
however luminous the beam, " it remains invisible unless it has 
something to shine upon." If its constituent be heat, in the heat 
as concentrated in the ether wc behold the womb of phenomena. 

The uncultivated mind sees in the beneficence of nature the 
action of a good spirit, the semicultured mind regards the unseen 
with dread, but the highly cultured mind finding everywhere in 
nature the universal principle of harmony associated with power, 
conceives a ruling principle. Some postulate nature as the em- 
bodied thought of this principle, others see but the directing law, 
und pronounce its originator unfathomable. Others go beyond, 
and accept nature as the effect of God's action, and believe He is 
present in His law. There is still a beyond in the postulate of a 
God, which assumes to know both His form and His thought, 
and explains all by an incomprehensible dogma. What is its ^ct, 
who shall say j There is no surplusage for man. The hsX of 
mind shows a purposeness in the fiact man. Nature's laws are 
eternal ; her small still voice, speaking from the inmost heart ot 
us, shall not under terrible penalties be disregarded." Nature 
has appointed happy fields, victorious laurel crowns, but only to 
the brave and the true ; un-nature — what we call chaos — holds 
nothing in it but vacuities, devouring gulfs" (Carlyle). Supersti- 
tions may be bred firom the wonders of natural phenomena, but a 
calm contemplation of the facts shows bases beyond the things of 
sense.i As in savage man we find the moral power of judgment, 

I <* No doubt from the firdt there were certain pbenomenu which to the sava^ 
nlnd praaeDted a constanqr of occorrBiiee, and suggested that a fixed order niled, at 

any rate, among them. I doubt if tbe gratul fetish worshippers ever imagined that 
a stone must have a god within it to make it fall, or that a fruit had a god within it 
to make it aweet.'^ " Tbe little light of awakened human intelligence shines so 
mere a f peck amid the atym of the nalniowii and imlmowaldo \ leeins so insnlBcieot 
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its basis must be the conceptive faculty. If we assume for them 
degeneracy of race we must still assume the sentiments were ex- 
isting ; the fear of the unseen then has its seat in the ideal. If 
they stand but in a natural supremacy we must still assume such 
ideas arc innate, because universal. We may assign the provisions 
of organic life to "heredity are we to descend to the insect to 
illustrate the power of illimitable intelligence ? In the bee, the 
ant, and the spider we have a prevision which transcends the in- 
telligence of man j culture could give nothing to them ; but cul- 
ture and culture only can uplift savage man so high that in 
mental calibre he might rank with the highest human intelligence^ 
To what end, we ask, was the institution of the abstract powers 
of mind, if its purpose was not for an elevation of being ? Science 
leads to an inference that the first corpuscule which burst into a 
vital and sensitive organism carried with it the germ of mind. 
Why r Sensation alone would satisfy the organic facts of life. 
The general fallacy of theories is that they prove too much ; it was 
this which laid Berkeley open to the suspicion of materialism, and 
subjected Butler to the charge of having been farced to admit'^ 
the immortality of animals. 

Where, in the teachings of the science of the day, do we find a 
verification of the observation that " the vocation of the experi- 
mentalist may be described as the continual exercise of spiritual 
ins^t, and its incessant correlation and realization aided by 
mathematics and intelligent induction?" This should be the 
method of science ; but when on the one hand the existence of 
^rit is denied, and on the other it is assumed that all things are 
of matter ; in such phases of thought, vitality and mind become 
unknown quantities : jet they are the only indurate truths of 
existence.^ If such assumptions were the true £icts of nature we 
could not say with Fidite ^that there was a structural energy 
ready to come into play and build the ultimate particles of matter 
into definite shapes/' Take horn phenomena vital cohesion and 
we solve the problem of Biela's comet. TTie world is a mite amid 

to do more than illuminate the imperfectioiu which cannot be remedied, the a«pira- 
floM wtaidi euoot lieivalited of mui't own nateie. Bat in this tadiiM, this con- 
trifnUTt* of tho IteitetiOD of man, tbi-< sen<«e of an open secret which IieCUUIot 
penetrate, lies the essence of all relijrion " {Essays and /{eru-irs, Ilnxlry). 

* To awome that there vma a beginning is said to be a Ueniui ui the idea of 
Etenttjr. PoMibly our co ncaytion of etenlty Is s mliiiioiiier, and tliat each tbin|^ 
hwi eternity consisting in its own cycle. We cannot conceive a was before con- 
•cioasneAS ; yet if conscioiisne?».s has states there mwy be many eternities. It the 
beginniog were of matter, all thing^i were inert; if of force, it had an antecedent ia 
heat; if of beat without direction, it wonid be an incapdet c ence ; ff of intellect oon- 
centrated in consciotunesa, sach could be conceivable, and by sach u connection we 
might say the univer:<e i;* the embodied thought of a boandless intellijTence» OI with 
D'AJemberty the universe u but a single fact comprised in one truth." 
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the roaring reality of die spheres : we are chained to this orb, 
where the fuiite dingy to the finite, and in a finite perception, the 

all of all is pronounced to be contained in its substance. The 
vitality of the world is an epitome of the vitality of the universe, 
and in Its increment, spirit, we oompiehend in the univcnal the 
vital energy of the uncaused cause. All this vanishes: we aic 
told, men we are hurt the brain feds it, when we ponder tte 
brain thinks/' How insignificant are the results of science wluisc 
the problems of vitality and mind are unsdved* Bacon made 
cdlected experiences the bases of knowled|;ei and when Descartes 
said, I think, he saw phenomena were guided bv mind. In coo- 
sdousness the perceptions of phenomena are collected ; whatever 
vitality and whatever mind may be^ hy the puasum ^ than as 
sckus facts we know that they are. What are Mg$s and non 
Egos f schodmen's expressions ; phrases to catch the undiinldng. 
We are told matter is an existing thing, because water, when 
rendered diamagnetically polar, willtwist a ray of light perfectly 
determinate, both as to quantity and direction. In water forces 
are in equilibrium ; the distortion of the light ray is due to its 
being hustled too and fro by the imprisoned heat. Dissolve 
water into its constituents, it is viewless as the blast. A dissolved 
material is unseen in the ray of an electric lamp aided by all the 
powers of the microscope ; it has disappeared, resolved into its 
matrix, for did it exist in its particled proportion, it would scatter 
the light ray and thereby be rendered visible. 

In visceral effects we have vitality without sensation ; and there 
are creatures so low in the scale of being, that the functions 
of nutrition are effected alone by absorption and exhalation. 
Plants are susceptible of irritation and prostration ; hence they 
have vitality and it is said a nervous system. There probably arc, 
as Lewes says, systems of sensations ; but wherever we find sensa- 
tion, we have vitality, the energizing utilizer, and the manifesta- 
tion of an ultimate particle ; for Force must be " regarded as the 
disturbance of an equilibrium to which all things tended before 
its exertion, and to which all tend after its cessation'' (Huxley). 
From impulse it comes, and friction, however invene the effect 
but for friction nothing would he stable } a blow from a handker- 
chief would set a heavy object spinning, as vertical ^ce (gravita- 
tion) does not inteiact against a horizontal force ; and t& wind 
sweeping the earth, but for the friction of the interacting 
particles {imrtiS^y and through their resistance, would assume 
such proportions, that all thmgs would be prostrate before it 
(Amott). 

Newton supposed li^ to consist of smaD particles sliot horn 
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out luminous bodies, with inconceivable velocities, fine enough to 
pass through transparent media* The experiments of Fizeau and 
Foucault proved that light was not a propagation from matter, but 
the propagation of an energjr in wave motions. Huggins demon- 
strated that if light were wave motion, its velocity in a dense body 
must be less than in a rare medium. Fizeau and Foucault proved 
its velocity was less in water than in air. Euler was of the same 
opinion as Huggins : La Place, Malus, Biot, Brewster, and 
Bell agreed with Newton. The undulatory tiieory of light is 
that now accepted by science. Sound also is an unduutkm 
depending on the leUtions of the elasticity to the density of the 
body which transmits it* In considering the action of light, the 
facts disclosed when Tyndall was expenmenting on spontaneity, 
appear significant. He found the luminous beam from his lamp 
was visible up to his apparatus and beyond it, but not inside of it : 
hence the undulation must have passed through the g^ass, the air 
and the glass, and was reflected by the floating motes beyond 1 
dbe substances were penetrated and the beams were undistorted. 
The &cts are exactly those to be expected from Newton's theory* 
Is it not possible the theories are the same, but varied by conditions ? 

Consciousness would not be consciousness, unless in itself 
were comprehended all sensations, perceptions, and conceptions. 
Mind may be said to be the psychic action of existence, as sensa- 
tion may be said to be the effective vitality of organic forms. 
Each is particled, vide p. 9, yet in consciousness they are but one 
state. We may trace in sequence sensation to mind ; but the pro- 
cess ceases when ideas become thoughts. Thought can exist 
without sensation. Thought is particled into ideas, yet thought 
is but an idea ; an idea cannot be said to be thought, because 
thought insists in reflection, thus ideas are the particles by which 
thought is engendered. Ideas are presented in the mind as con- 
scious facts, and also without a conscious act ; whilst the percep- 
tion exists only in idea, it is crude and uninformed. By consoli- 
dation in reflection, ideas become mental facts in consciousness ; 
thought then comprehends sensation, and through sensation 
acquires vitality. Vitality in organic life precedes sensation. 
We have vitality without sensation, but never sensation without 
vitality. The contraction of the muscles, the opening of the 
eyes and mouth in a severed head, is not sensation, or even 
an expiring vitality, it is a merely mechanical or electrical 
contraction ; and of this character are the convulsions of a frog, 
when the dead creature is touched by the voltaic conductor. Per- 
haps a greater proof could not be produced of the true nature of 
die nervous system than such an exhibition, making it clear that 
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the action is a consequence of a something acting on the nene 
and not originated by the nerve.^ 

"A perfectly constructed galvanic battery is uuuthfe while the circuit is- 
intemipted,*' but becomes active the instant that the cticntt is closed % so docs 
a sensation, an instinctive tendency, an emotion, an idea, or a volition which 
attains an intensity adequate to close the circuit, liberate the nerve force with \ 
which a certain part of the brain, while in a stale of wakeful activity, is always 
charged. That mental antecedents can thus call ibrth physical consequents, 
is just as certain as that physical antecedents can caU forth mental consequentsf | 
and thus correlation between Mind force and nerve force is shown to be com- 
plete both ivays, each being able to excite the other (Carpenter, Mental Phy- 
siology, p. 14^. Bain says, '* If it so please us, we are at liberty to say mind is 
the source 01 power, but it must then mean by mind, the consciousness in con- 
junction with die whole body, and we must be prepared to admit that the 
^h^sical energy is the indictable condition and the conscious is the casual ^ 

With whom is the logic, with Carpenter or with Bain ? We 
live in the facts of life onhr as they are exhibited in the lact, con- 
sciousness. Science itself is only a system of probabilities ; or, 
as Huxley says, trained and organized common sense." Tait I 
tells us, nothing of value can be lost, but becomes a stepping- 
stone on the way to future truth demonstrated effects as we 
know them in consciousness. Carpenter says, some philosophers 

** Who have attended exclusively to the close relationship which indubitably 
exists between corporal and mental states have thought that ali the operations 
of the mind are but manifestations, or exprtsuons of material changes in the 
hrain ; and thus man is but a thinking machine, his conduct being entirely 

determined by his original constitution, modified by subsequent conditions over 
which he has no control, and his fancied power of self-direction is altogether 
a delusion j and hence the notion of duty or respomibilitj has no real founda- 
tion." I 

We have ideas through sensation, and ideas independently of 
sensation. When ideas are refined into thoughts by reflecting on 
them, they become reason, /• a power to balance conflicting 
ideas, to arrange them In order, to array fact with fact, ideas vnSk 
£icts, as we understand them, and ideas which flow from facts- 
with ideas which arise in the interior processes of thought, it may 
be from memory (re-collection),' and it may be from an influx or 
flowing in of ideas which seem to have no antecedent } the solu- 
tion of a train of ideas and comments on facts long pondered on 
without a satisfactory result being obtained, but when attained, 
satisfactory and perfect, g. when Archimedes solved his problem 

* The motion of a limb implies an active state or change in both classes of mosekv 

the one to contract, the other to relax. Were it not so, the ottonpt at aclia* | 
vould exhibit thf* body convulsed in clonic spHsms (Bell, B, T., p, 112). 

^ Erasmus Durwiit divides ideas into " ideas of recotlection, as when we repeat the 
dl^babet hedcwvids and " ideas of suggestion, an whilst we repeat Uie alphabet ift I 
the nanal order *' (ZosMOMtay t. I, p. 8S)* 
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and established the law of fluids. There are also thou^ts which 
arise presenting facts as reasoned conclusions, which no preceding 
train of thou^t appears to have instigated,^ and sometimes are 
opposed to the conclusions of experience, but which on an analysis 
appear to be based on truth — this is intuition. Thought consoli-^ 
dated by reflection and impressed on the consciousness is wisdom* 
If there be an interior mode of thought actingwithout a conscious, 
impulsion, but when impressed on the consciousness is found to be 
completely in consonance with some conception previously enter- 
tained but not matured by reasonings, and which yet without 
efibrt thrusts itself on the consciousness, giving a perfect answer 
to some problem before undetermined, and for which we had 
vainly sought the answer, then we have two minds, so to speak— 
an external mind, which busies itself with the ^cts around us>. 
reasoning on their presentments \ and an interior mind, which 
acts wilnout conscious efibit as an outflow from the recesses 
of thought. This is an informing, derived from a source over 
which we, seemingly, have no control, inspiration,^ a power oF 
the mind which all men experience, and upon which the religious- 

1 "We laugh at clairvoyance; yet there is a clairvoyance unknown to ourselves, 
that of " the wakeful intellect,'* which ** has originated all the manifold knowledge 
we DOW poneM, predicted each step of our progren, divined every obstacle that en- 
cumbered the way." " Every art, every craft which gives bread to the millions came 
originally forth from some brain that saw it first in its typical imap^e," ** It is 
obviously undeniable that every invention added to our uses must have been invented 
befofe It was seen — ^that the image must have appeared to tlie inventor < througii 
some other organ than bis eyes.'" Ingenious critics on Shakespeare — so tniear» 
his descriptions — imagine he must have seen the SHm[)hire g?itherer; that he m\ist 
have travelled in Italy ; that he must have been versed in legal technicalities; that 
be was versed in medicine; and as for philosophy, he must have equalled Bacon, Ac, 
But then he describes scenes lie conid not have seen, unless, like Pythagoras, he had 
acquired his knowledge in former lives. Was he with Marc Antony when, at Caesar's 
funeral, he made such use of Caesar's will that he obtained from a Roman jury a. 
verdict against the liberties of Rome ? Was he with Brutas, in the tent at Phillippi 
when the shade of Caesar passed before him ? or with Prospero on his island, where 
be allegorizes the distinction between brute force and intellect? How long might be 
the list if we collated biographies ! What names would appear of men who believed 
in the ideatinfluences foreign to their own minds ! All genius is the clairvoy- 
ance of intellect — inspiration If you will. Is it only those whom "stockbrokers''' 
would call children of fancy, "and the learned physician " classify among "highly 
nervous patients," who are so intended? Bulwer i-ays he has minutely described 
scenes he had never seen, which, on a subsequent examination, he had found in 
every feature correct; and continues, ** in no single instance could I ever find, after 
the most rigid scrutiny, that the clairvoyance of imniriii ition had deceived me." It 
is recorded, Kant described Westminster Bridge so particularly that an Englishman 
who heard him asked, how long he had lived in London 1" Kant hud never been 
oat iMf Pmssla. In conclusion Bolwwr says, " When a marvel is related to me, the 
namtoris disapiiointed when I say, ' is that all?' I find instances of normal clair- 
VOyance more wonderful than those erratic gleams of lucidity in magnetic sleep, 
iriklch one man reveres as divine and another man disdains as incredible" (vide 
CatOmiimmf Essay 4). 

s «« To imagine things th^ have never seen, and to imagine them aocnntelyL 
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reformert in all ages of the world have confiilently relied. Call 
it ^nmj or what we may, it nevertheless is an intellectual ^ 
sequence from whence derived we know not, but which all must 
admit. It is that lightening of intelligenoe which Tyndaii ascribed i 
to Newton {vide p. 124). 

In all natural phenomena there are actions hj affinities — mind 
would follow the same law, supposing there is a universal mind, 
for all facts of law are universal in their application. There ase 1 
affinities between mind and mind, mind impresses yaind, but not ' 
in the sense of an inspiration. All facts ojf phenomena point to 
an intelligence active in the worldof sense, then in the receptivity 
^ of likes with likes"— the human mind, qua mind, is positive as , 
to direction, but negative as to impressions. It is impressed by 
the symbol reflected in the eye, impressed by the outflow of other 
mincu, impressed by the intelligence underlying phenomena ; and 
if we penoniffr that intelligence, which we do, however unable to 
prove such a pers6nification, the human mind has affinity with the 
great positive or universal mind by impression, and thb impression 
—this inflow of thought-^this mstantaneous conviction, is that 
called intuition or ins|Mration. This receptive aflbitty can arise 
onhjf through ultimate conditions, whether we call them soul or 
spirit, and m any case it is a reflex of that intelligence we know as 
tne cause {vide note i, p. 157). If we take the mechanical impres- 
sion of phenomena we have consciousness and heat« i^, mind 
and organism ; without heat life could not be, nor mind without ^ 
consciousness, nor consciousness without vitality : thus we arrive 
at a Ummg intelUgenee expressed in the eegmtsem lam^ wheHier it be 
thinking J thinky or I thtnk. 

The £ge is an unparticled present, unchangeable, it is the for- 
ever existing self— the individualism. The shining Ego and states 
of consciousness are cobwebs of science. Of states of consciousness 
and shifting Egos the true plan is, cut the knot ana say, / think^ 
that is my Ego^ I am conscious of my identity of thought, I am 
conscious / hear a sound when another Ego speaks* Deny the alter 
EgOy call it a m» Ego^ what is the gain F Repetition of thought, 
act, and speech shows the non Ego to be as individualized in its 
flicts as the Ego^ the personal self of which I am conscious. 
Consciousness may be passive so far as present conception » con- 
cerned, as when we sleep, we dream {vieU note p* 149). On 
awaking we are conscious we have been thinking, because we can 
recall the thought, or picture impressed on the consciousness, 
the involuntary fact of our conscious being. We may define and 

curitfiitutea Uie poetry of pbliotopberi tut it coottitatet the pbUotopby of poets" 
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cavil, but we come to the fact that thought is a conceptive exist- 
ence, non-existent perception is unthinkable. 

It is idle to talk of automatic and reflex consciousness, we 
should be puzzled to make the present out of the past, i,e, out of 
foig^ulness.'* When we spesJc of a force as will, as that 1 can 
do^ or that I wiU do^ we speak of a will power to consummate an 
act. It is quite inconsequential that the act fails to be com- 
pleted from a want of power. We may will to do and ^et not 
do, we may; will to do and do— the increment of the will is an 
existing principle of the mind and motor of our acts. We (gene- 
rally) know the certain by its <^po6ite or by contrasts of conditions 
as pleasure and pain, not as states of consciousness. To remember 
is an act of will, we may fail to recall a thought, but the failure to 
re-collect is not a failure of the will, but of the memory. It is 
the ^hion to say all thin^ are the results of matter, or of force. 
Mind is no fiict of matter, although it uses matter as its fact of 
conduction, nor of force, as it uses force as the expression of its 
own fact. All results flow from a cause, or impulse; force 
resulting from a conscious intent becomes a conditioned eflFect. 
** Whenever and as often as I choose that the condition necessary 
and suflident for the beginning, continuing, and ending of an 
cfibrt is my fice choice and wilV' I do, or do not do, the power 
to act or not to act shows a power of control. A thing controlled 
is dependent, and cannot be a creator. The will may exist to 
control all force, but the power may be inadequate to consum« 
mate the intent : this is no failure of the will. The organism 
is controlled by the will and at the same time is acted on by its 
environments. The measure of the power of the will is exactly 
that of the power possessed to consummate an act of the will. 
Force, although it may be used as a cause, and controlled as an 
effect, in all cases wants an external or motor energy ; an im- 
perative law induces a certainty of sequences, and this certainty 
is the condition of life. 

Kirkman (Science nvUhmit Atsit$Kptum) says, Can I find with deimmstnu 
tion that there is in Kosmos any conscious being besides myself ?" In proof, 
says, *'A11 groups of phenomena will seem to mc continual ami consistent 
indications of conscious intelligence and will, and are to me demonstrations of 
the real presence and actions of intelligence and will.** If asked to ^rove 
diity I say ** >11 co n s i stent phenomend indicatsons to me of indivisible conscioos- 
nesSy intelligence, and will, are verily to me demonstrations of the unseen 
verities indicated }** and if pushed further would reply, "that it is a funda- 
mental truth of reason, the denial of which is absurd.'' " When I affirm I 
am and I will at my starting point, I affirm all that is given in this Kosmos of 
forces ;** but something more is needed when the speaker is face to face with 
his fUfoiw-maii.'* A man says to another man, **thou art a conscioos thinkeri 
with a certainty due to self-evident truth ^** and when he says I am,** expects 
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the other to say thou art/* Psychologists generally decline to demonstrate 
thou art a conscious thinker, andcr the plea that they do not pronounce it as 
an absolute certainty of science;** and they *<ily to assumptions as a probable 
explanation of the phenomena,** and say ** we are satisfied with the verification 

of our hypothesis which experience supplies j but how can experience verify a 
supposition of that which cannot come into experience ?" ** How much better 
is the afiirmation of a conscious spirit, invisible, here in converse with mine/* ' 
Omvictions of natural phenomena are stated with an if; *'but when looking 
into the eyes of another man, where can be found om if to qualify his confes- 
sion — thou art and thou continuest to be a conscious thinker ?** " To express 
certainty of another's consciousness by sympathy is vague.** " The mutual 
needs are sufficiently included, as the less under the greater — I am and I 
will.**^ The duties have their root in, I ou|;ht.** " I ought to treat him as 
one who thinks and feels.** **Tht verification of this proposition is found 
only in consciousness.** ^ It is impossible scientifically to demonstrate that a ' 
worm feels.** 

Mill, Spencer, Bain, &c., agree that "men are only conscious 
of a succession of feelings," yet it has been demonstrated that 
consciousness may be without feeling or sensation, and feeling and 
sensation without consciousness {sup. p. 117). A man is conscious of 
himself, i.e, of his Ipse; he requires neither feelings nor sensations to , 
understand that if feeling is to be construed as 1 know, then con- ' 
sciousness is both sensation and feeling. Huxley says : " Nor is 
our knowledge of anything more or less than a knowledge of 
states of consciousness, and our life is made up of such states, 
some referred to a cause we call self, others to a cause, or causes, 1 
not self." There can be no distinction between self as distin- 
guished by reflection, and self as presented without reflection ; 
mental states exist, but self and state require reflection for their 
complete recognition. The Ego is implicitly there, a series of 
means, a succession of entities, but consciousness is of the pre- 
sent, the fact of the moment ; if of the immediate past it is per- 
sistently present. " How can a series be conscious of itself 9B a 
series I " No fact is more present with us thaa our own per- 
sonal consciousness of an identity personally present, and no 
conviction is more constantly acted on by us." 2 

The impossibility of finding the law which comprises all 
mental facts in a classification is due to the distinctions in organic 

^ Kirlnnan defineii will— *'that I freely choose the Ume, the manner, aad 

measure of the force for the performance of the act;" second ^ *♦ that I freely put 
forth that wiil-force which ^aU in motion those instrumenti) which an) placed uoder 
the command of my wiU " {Science wit/wut Assumptions). 

* It ii obfions the tbinking beiDg, I call myielf at this moment, is snbatantiaOy 
one and the same, identical with the agent who carried on the long series of acts and 
endurances T call myself;" and contains the intnition^^ of a long and substantial 
unity, which reason tells us, if we can be certain of anything, in due to a peculiar 
facolty we term intellect." ** If we may make any anertion at all, it ii an aiBnna- 
tion of OUT existence, and yet that cannot be made wltbottt accepting the traitworlbi* 
new of memory '* {Leuoiu from Nai.). 
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arrangements,— classes of effects^ mental possibilities being also 
•classes of efl^cts, — ^but with which science determines to have 
nothing in common, except as existing together as servitor 
and lord. In investigating material things we accept their pre- 
sentments, regardless of &e assumed ^lacv of the senses, but 
in investigating mental phenomena we fall back on first prin- 
•ciplcs, I think, I am, I feel, are the postulates, and are told we 
think we are, and we think we feel ; without thinking I think 
there is no eenseieusness^ so the thinking fact proves ito own postulates* 

That mdiich the theory of the correlation of forces is to science, 
the correlation of the racts which constitute science is to philo- 
sophy. Our knowledge is like a great river flowing between 
its banlcs^ but whose source and mouth is unknown." To con- 
demn a research into ultimates is to lessen the power of the 
mind, for its true mobility consists " less in the results it obtains 
than in the end it proposes to itself.'* When we have done all 
we can, who can prove that material consequents are of more 
value than ideas ? If all the questions concerning the unfathomed 
ideal and ourselves, all our researches into being and origin 
could be answered once for all, there would be reft away many 
an entrancing dream of faith ; but in lieu we should have a 
certainty instead of an ideal, a fact for a hope. Culture would 
then be expended in making the actual as perfect as the ideal, 
and the subtleties of inferences would become certainties of truth. 

Science demonstrates that the world existed before organic life 
was manifested on its surface ; if a continuity be necessary to 
make its existence a perception, then an idea existing in the un- 
seen was the consciousness which sustained it. This position 
has been contested, but has never been disproved. If then, phe- 
nomena only exist in our perception, if we have no perception 
of them, it is the same (to us) as if they did not exist ; it then 
follows existences are only real as conceptions in consciousness. 
The phenomenal and the ideal are equal in their stringency as 
to fiurt; the phenomenal as to life, the ideal as to existence. 
Thus we have the phenomenal as the organic with all that 
pertains to sensation; and the ideal, or all which pertains to 
the abstractions of the mind or intelligence — an existence in 
Spirit. The ideal has no place in the phenomenal ; then, as it 
exists only as an abstraction, it creates a world in its own con- 
ception, and is an existence in the unseen. In our life the 
sensuous and the ideal intermix, the sensuous feels^ the ideal thinks. 
Tlie sensuous is the life, the id«d the spirit, vitalized through the 
impact. Mind thus becomes a principle of continuity existing in 
consciousness and as a fact of the unseen. This continuity so 
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much insisted on would be unbroken even if there were no 
mental abstraction ; thus in the unseen we find the ml. 

The comparisons drawn by Locke of the mind, as an unwritten 
sheet of paper and as a cabinet, are fidse, because the paper has no 
inner potence or capability to become a record, or the cabinet to 
be filled except bv acts wholly apart from them. Whatever be ' 
the capacity of the mind, it arises from an innate potence to 
receive, to record, and to accumulate impressions throng its own 
innate power, to discriminate through and to develop through 
experiences \ this development, however acquired, is culture. A 
stress in Locke's argument is laid on innate ideas, but on con- 
sideration it will be found to be wholly directed to reasoned 
abstractions, not to the potence, but to the perfected intelligence. 



CHAP. VI. 

Evolution and Automatism. ' 

Knowledge is the sum of our experiences and ideas, the out- 
growth of symbols expressed in words. The child commences by 
giving utterance to sounds, imitations of other sounds, the signi- 
ncance of which it learns without troubling itself with metaphysical 
or philosophical considerations — this is the acceptance of an 
authority to be differentiated by experiences and verified by evi- 
dences. To accept assumed facts without inquiry because of a 
name is too frequently a restriction to dogma.* Authorities con- 
flict, and when theories are supported by a name^ the name of the 
enunciator counts for something. It is from the collision of 
opinion and the examination of the causes of these collisions, and 
of the evidences upon which the theories are based, that know- < 
ledge arises. 

The Evolution theory is the presentment of a plausible possible, 
an attempt to explain the method of creation^ by the examina- 

1 In all ages the attempt has been made to repress freedom of tbougbt. So late 
as 1740 such was the dread of the power of the Church that Boscoritcb, de»iriog 
to argue a question of physics, remembering the persecution undergone by Galileo, 
commenced by saying, As for me, full of respect for the Holy Scriptures and the , 
decree of the Holy Inquisition, I Ngud the earth as immovable ; iMvertbeless, for 
simplicity in explanation, I \vill argue as if tbe earth moves, for it is profod, of the 
two hypotheses the appearances favour that idea" {Warfare of Science). 

* Helmholtz days, Assistance, that cannot be too highly valued, towards the 
•Iveidatlon of the fnndunontal principles of tbe doctrine of life, bus bemi vendeied 
on the part of descriptive natural history, through Darwin's theory of the evolution 
of organic forms, by which the possibility of an entirely new interpretation of 
organic adaptability is furnished.'' *< Formerly natural affinity appeared tu be a 
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don of sequences and changes and the operations of law.^ *^ The 
study of development proves that the doctrine of uni^ of plan is 
not merely a tocv, that it is not one way of loolcine at the 
matter, but it is uie deep-seated expression . of natund facts.** 
(L.S.)i The attempt of sdence is to disclose the methods of 
nature, subject and object ; dogma only asserts. ^ Hie Lord 
God formed man of the dust of the ground," &c. (Gen. 
ii. 7). Gen. I. ix : *^Let the earth bring forth grass,'' &c. ; 
ver. 12, " And the earth brought forth grass,'^ &c. ; ver. 24, " Let 
the earth bring forth the living creature/' &c. These dicta 
go for beyond any theory of evolution, for it is an express 
declaration that from the inorganic the organic was evolved.* 
It is spontaneity in its barest aspect. The theory of evolution 
has been assailed (the exceptions are rare) by the Church 
and her adherents, as being subversive of all true religious 
tenets, yet evolution never spoke so loudly as Genesis does. 
If Genesis is held to be a fundamental dogma, a severer blow 
has been dealt by the discovery of the Assyrian tiles than all 
science could urge, or the theory of evolution subvert. We have 
in them an unbiassed witness that the legends on which as a 
revelation the creative theory expressed in Genesis is based, 
existed in Babylonish mythology centuries before the advent of 
Moses, and even before the Jews were a people. 

mere enigmatical and altogether groiindle«s aimilarity of forms." " Th^ faets of 
PaliEontoloiricnl anil Embryologlcal evolutions and of Geographical distrihtition 
were enigmatical wonders, so long a-i each species was regarded us the result of 
an independent act of creation, and cast a Hcarcely favorable light on the strunge 
tentaUte method which whs ascribed to the Creator. Darwin has raised all these 
iFolated questions from the condition of a heap of enigmatical wonders to a great 
consistent s>:^tem of development, and eatttbiiahed defiaite ideas ia the place 
of . . . fanciful hypotheses." 

1 Dr. Child says, to a belieier in evolation, It seems an almost irresistible con- 
clusion that there must have been a stage in the deieiopment of the universe when 
the earliest forms of organic life were evolved hy special collocaUoos of inoi^^anic 
elements, by the continual operation of laws already in action." 

* lo order to otenet the Meotogft of Genesis, it is asserted that the idea *' of the 
grand doctrine of design in nature" is overthrown. Genesis no doabt was the 
epitome of the science of its era, when spontaneity, ns generatio ftqttivoca, occupied 
the place of development through an almost endless succession of animated forms. 
The sacoession of erents, as recorded in Genesis, have great analogies with the 
Geolc^ical eras. The idea of Genesis as being an express revelation is disrupted by 
the discovery of the Assyrian tiles, if their record is to lie received, the conceptions 
contained in Genesis were in existence some hundreds of years before the birth of 
Ahiabam. The Noachlan flood Is almost exactly narrgj^ed in the legend of Izdnbiir. 
Dsrwinism must stand on its OMHrits or fail through itsjnerits. Genesis tells nothing 
for or against it; and nowhere, as asserted by Dr. Pmter {Scicn. licvrl.), do I find 
Darwin assumes the possibility *^o/ a medley of blind chance.'* Potter, in this 
instance, appears to draw as largely on his imagination ns Darwin does on i'an> 
generis. It is by such shifty and iMseless assertioni; that the Church, in the zealous 
ignorance of her defenders, receives hurt. Revelation, whichever it he, ideal or 
facty in the universal only can find a foodamental basis. 
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** Danvin's theory of descent doe<? not abolish or deface the distinction"? 
between the different genera and species of tlie naturalist, it only explainN 
them genealogically. It does not represent the variety of living forms as 
liaving been developed in one long line, but after die likeness of an extremely 
ramified tree. Hence it allows us to speak of absolutely distinct species. There 
are absolute distinctions betffcen the mouse and the eagle, and there may be 
such distinctions between man and the anthropoid ape. Man may never nave ^ 
been an ape, and tlie ape jnay never be able through development to become a 
man. They may have had a common ancei»tor, and may al«vays have beeo 
and may be to all eternity in themselves dttdnct** (SteinthaU).> The 
which science has collected as evidences of the theory of Evolution are so per. 
tinent that <'the denial of Evc^ution is not worm serious consideiatiQa** 
{^Huxley^s Biology). The conclusions arrived at are — "that a fimdamental 
uniformity of structure per\ades the animal and the vegetable worlds, and 
that plants and animals differ from one another simply as modifications of the 
same great general plan** {ib.). Lyell says, the meory of Evolution > seemi 
so simple when once clearly stated, and so consonant with known fiuets, thst 
many have a difficulty in conceiving how it can constitute a great step in the 
progress of science }" and he further aptly observes, ** Such is often the case 
■with important discoveries, but to assure ourselves that the doctrine is by no 
means obvious, we have only to refer back to the writings of skilful naturalists," 
and ** when once ennnciatea it (the Evolution theory) is so obvious as scarcely 
to need proof** (Spencer). 

Natural selection, as presented by its originators, Darwin and 
Wallace, professes to sug^st the method of creation, not the 
£ict of creation or spontaneity.' Its authors both assume an 

> The Time* critic, commenting on German materialistic works, says, "We 
ahonld pass over one of the salient remarks of this literature if we said nothiof si Co 

the important part played by the Development Theory." After speakinq^ of " the ex- 
tent to which speculations about atoms fitjure in it is remarkable,'' he continues, *' But 
the multitudinouii ways in which Mr. Darwin's theory is applied are still mure sur- 
prising. • . A little too mncb is made in popular scleotfUc works of the aneettisl 
ape, who is treated with all the respect due to the founder of the family. Just to 
spite the tbeolocrians, dozens of controversialists give daily thanks that their first 
pareotti did not live in innocence in Paradise, but swung themselves by their tails in 
primwal forests. No doubt the German materialists lay strsss on the eonoectfon 
between man and the lower animals in order to uproot common ideas as to teleology; 
to emphasize the view that man is not qualitatively different from the higher mam- ' 
maU^ that bis brain, if more potent than theirs, dill'ers only in degree; and that the 
boasted Isolation of man from his ministering dependents Is bnt the dream of soaring 
ipride and egotism I" 

' Oken and La Mark derived life from the sea slime, murns, or mud ; this Haeckel 
hails 88 u great stroke of genius. The Phoenicians and bigyptians said something 
similar and more circumstantially thousands of years before. Sanchnniathon first 
speaks of a chaos which embraced the wind and " brought forth mttty which some 
call iliis (mud) others considered it but as the putrefaetion of a watery mixture, and 
from this sprung all the seeds of the creation and the generation of the Universe.** * 

If a planet were carved from the sun and set spinning round an axis, and rerolTcd 
round the sun at a distance from him equal to that of oor eartti/' " one of the con- 
sequences of the refrigeration woohl be the developnient of organic fonnsr'(f'«lB£i 

Frag. Sci.). 

Huxley says, " Were it given me to look beyond the abyss of the geological re- 
corded time to the still more remote period when the earth was passlog throngfa 
tpfaysicsl and chemical conditions, which It can no more again sse than man can 
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antecedent originator ; the latter does not hesitate to name it 
spirit. It is a higher estimate of divine intelligence to suppose 
that it was so far seeing that on the calling into being the unit 
of life it was competent to produce all the sequential conse- 
quences we call natural phenomena, than to suppose such an 
intelligence manipulated every variation and separately imprinted 
each dot and line. 'Fhere can be no pause, the choice is of one 
method or the other. If this be not admitted, where is the dis- 
tinction to be made ? There can be no assumption of "heredity" 
of descent, for then the antecedent would contain that which 
followed, and that whether the result arose from an immediate 
antecedent, or whether there were a long ancestral train, the 
principle is the same. It is a grander thought to suppose a germ 
contained all the variations to follow, disclosing thereby an intel- 
ligence with an ability to think, linked with a power equal to the 
consummation of the thought. One truth can never contradict 
another truth," nor are ^^the statements or opinions of men, 
however scientific, necessarily scientific truths/'^ Does it appear 
that the theory of evolution is contrary to truth ? It woiUd be 
difficult to suppose when evidences of existing facts are produced 
that the facts themselves are purposeless. It is more probable that 
the objectors are wanting in the knowledge of biological ^ts, or 
that they have not the critical acumen needed to balance evidences. 
The logic of a fact is its own proof. 

Darwin's theory by no means implies, as Birks suggests' 

recul bitf infancy, I should expect to be a witoeM of living protoplasm from non* 
Ifrinff matter (CW. and Jdd.), 

^ The Saturday Review (Aug. 26, 1876), in reviewing Mivart's Lessons from. 
Nature, bna brondly nnd graphically outlined Darwin's rlaims to consideration. He 
•a>>*, " A scientific mind ma^r, witb no less caution and reverence, seek to penetrate 
tbe gloom and ledoce to Older and law what bad been beld to be tbe inscrutable 
renlniH of miracle. Mr. Darwin la not, we tbink, to be fairly charged wltfa lack 
eitlit r of modesty or reverence, in pushing his inquiries into the ultimate and primary 
reces.*<es of life. In breaking down, a^ the result of his researches, the barriera 
between tbe hnman and tbe inferior races, he has not robbed man of aught of hia 
glory 88 a member of a divine order of creation ; while be baa extended to a wider 
realm of phenomena that unity which it is the task of science to verify and to 
establish throughout nature." For the origin of man, lor tbe dawn of articulate 
speech, there is nothing for it witb Mr. Mivart but to refer us to a state of things 
where law is swallowed up in minele." How man came bj these powen it 
has been Mr. Darwin's aim to trace. He may not have attained to demonstra- 
tive, or even approximate proof; nor doej* he pretend to have exhausted the 
inquiry, or to have clinched every link in the chain of proof." " As a naturalist 
and a cootdeotlooa collector of tbe facts of biology, Mr. Darwin is not in 
fairness to be beld responsible for the extremes to which his conclusions may 
have been posbed by eager specolaton in tbe direction of agDostlcism, or e?en of 
Dibilism." 

* Tiia Idea was doobUess gained from Egyptian nramniies, wbicb show tbe pre- 
(lerved animals were of tbe same proportions as now, 3000 years advanced, and that tbcif 
tberefora were perpetoated from a creation witbin geological limita of tfOOO yean; 

»9 
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{Mod, Phil.^ Afaterialism), the principle of the introduction of life 
on the earth, but only the mode of its successions. He (Birks) is not 
ingenuous when he attempts to explain Darwin by Spencer. He 
says, if species co- exist, there would be no gaps in the line of 
descent, nor probably were there— slowly the links were forged, 
the final process in one succession being the commencing step of 
the next. Considering geological periods, it seems inconceivably 
absurd to take as a specific period, in such a corollary, 4,000 or 
6,000 years. The evolution theory* as a generalization takes 
high rank, although it, may be said to be yet in its infancy. To 
assume that it is an unfounded hypothesis, because the whole of the 
links connecting species with species are not specified, is either the 
wantonness of contradiction of a proof that the assertor has an 
utter inappreciation of scientific evidences. Sciences are progres- 
sive, and when presented as systems the steps have been prepared 
by other thinkers. One of the fitthers of the chemical science 
(Lavoisier) was anticipated by Scheele, who really worked out the 
basis on which Lavoisier founded his scheme. Darwin had his 
predecessors, a synopsis of whom he gives in his work. (Origin if 
Species), 

Darwin appears to have left his defence to his friends, and well 
they have redeemed his confidence. His inductions and examples 
have proved that creation " means development ; his proofs are 
facts, not a priori assumptions but processes of analysis by which 
he shows the purposeness of creation, his method according with 
observation and reason. 

The Palingenesis of the Druids, as reported by Henry Martyn, 
and the expressions of old Welsh bards, are remarkable as pre- 
senting a theory of evolution dating backwards at least two 

or Trom Aristotle's deMriptioDSy vhicb, in many respecU* are applicable to those oC 

the present day. 

> Dr. Elam {fVindt of Doctnne) is one of the eommentaton on the theory of 

Evolution, aru] strangely connects Automatism with it. His value as an expoeitor 
or critic shown I»y his reproving Biichiier, who in elTect dechires the snme- h}}>0- 
theois which in the Ik lfast Address is attributed to Giordano Bruno and GassendU 
If Mehner U to be reprobated for hw theory, sboold Tyndall be exalted for an<ilugoaf 
statement ? Elam speaka of ** the eloquent addren^ delivered by Professor Tyndall at 
Belfast," nnd with unimaginabk'! simplicity ask?, " When ProtessorTyndall discerns 
in matter the promise and potency ot all terrestrial liie does he really mean this?" 
Tyndall answers for hinuetf when be pronoiineed bb conclusions as to the spon- 
taneity of life—'* I shall hardly be charged with any desire to limit the power and 
potency of matter in regani to life. On this point I have aireaily expres«ct! myself 
In a manner not to be mistaken. Holding the notions 1 do it is all the more incum- 
hent on me to afUrm that, so far as inquiry has hitherto penetrated, hie has never 
been proved to appear independently of antecedent life" (**PQtrefiw. and iBfeCty" 
Ftag, Sc.y 5th eil., p. 17). Elam, in the face of this re-utterance, qnotei ftOB 
Scientific Materialiam {Frag. Hci.) something as to the facts of consciou»ne«s np}>a- 
renily lo his own satisfaction, for he says, « this reduces the omnipotence of mutter 
to the very Innoeent cry of wolf." 
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thousand years. He says the Druidical theory is complete. 
It takes being at its origin, and conducts it to the ultimate heaven : 
in the intervid before man, there is no consciousness of the gifts 
latent within it. Being " is created in the lowest stage of life, 
Anmvfn^ the shadowy abyss at the base of Ahred; there surrounded 
by nature, submitted to necessity, it arrives through the succes- 
sive degrees of inorganic matter, and then through the organic j 
conscience (consciousness) at last awakes and being becomes man. 
Three things are primarily contemporaneous, Man, Liberty, 
Light. Before man there was nothing in creation but fatal 
obedience to physical laws ; with man commences the great 
battle between liberty and necessity, between good and evil. 
The good and evil present themselves to man in equilibrium, and 
he can at his pleasure attach himself to or^ or the other of them " 
(FLarmnar 'ian Hist, of the Hea.^ Blake). 

**The Druids considered living beings were divided into three 
circles. Cnegent^thc circle of immensity, belonged to God alone. 
The second circle, Gwyn-fyd^ the circle of blessedness, was heaven, 
the abode of beings who had arrived at superior degrees of existence. 
Abred^ the third circle, was that of voyages comprising all novitiates, 
there at the bottom of the abysses of the oceans,*' as Talliesin says, 

the first breath of man commenced " (/^. p. 30). 

In the theory of evolution where is the imputed impiety? 
where the idea derogatory to the Infinite Supreme ? It is an 
unfolding and refolding, Energf made hdy as work. Creation^ or 
whatever else be the phrase, shows a purposeness, the adaptation 
of a means to an end — every added little, every minute variation, 
declares the commenced magnitude. 

Was Descartes, by the stress of his argument, compelled to 
make the animal world automatic \ others more or less support 
mdtk an h]rpotfae8is. If it be true of one sentient living dung, 
it is true of man j the whole question resolves itself into the 
meaning intended to be conveyed. If is meant an energy having 
no antecedent, then the slightest action of will scatters it to the 
wind ; if is meant actions resulting from unconscious energy, it is 
equally a fallacy. We will to walk, and continue to walk with- 
out conscious m>rt, in the same way that a clock continues to go 
whilst there is a pressure on the \dieel. Internal organic func- 
tions are performed without conscious effort, but does it follow 
that these functions are not the consequents of an antecedent of 
whidi we are not conscious, for when there is functional derange- 
ment by our sensation we become conscious of it ? When an 
operation is performed, the patient being under the influence of 
chloroform or gas, the moans and shrieks of the subject show that 
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sensation is active, yet on the influence passin|; off the sense of 
pain has not been impressed on the consciousness. Sounda 
^>pear to accompany sensations : a dog yelps when trodden on, 
a child in its earliest infancy, before it is conscious of surrounding 
influences, cries on a derangement of its functions ; because it is 
unconscious of an acting influence, is it to be said the act of 
crying is automatic? Do not the cries rather appear to be the 
accompaniments of sensation ? It is the same with the man on 
the infliction of pain. Cries when suppressed are suppressed by 
the act of the will* To insist that because the ordinary functions 
of the organism are unconsciously performed, that therefore th^ 
are automatic, would be to say that sensation is the result of a 
derane^ function. Where is the proof of the automacy ? The 
hew of nature appears to be that in the ovum or germ the func- 
tional power arises and continues until the foetus is developed f 
and then, as before, the functional offices are unconsciously con- 
tinued. Were it otherwise, functional facts would be inorganic 
lesults, and only organic when consciousness is awakened. The 
normal state of organic function is a continuing unconsdons 
action, and this is shown, in that immediately a derangement 
occurs sensation becomes present i because of tiiis, can we sup- 
pose that conscious function is the abnormal state of an 
organism? If functional derangements produce sensation, is 
sensation created by the derangement ? If, on the other hand^ 
it be said that the sensation was existing, but only made apparent 
on derangement, the whole theory of automatism would thereby 
be subverted. The living principle in vegetation, in the extiemest 
view, is a life without conscious sensation. Plants can be para- 
lysed under the influence of drugs, and when conditions are 
ungenial they fiide away. Surely there can be no automatii 
where there is an exciting antecedent, although consciousnew 
does not supervene. Where there is a vital antecedence it ia 
difficult to say that an action is automatic? We have life 
without consciousness, with conscious sensation, with a directing 
conscious will — instinct and intelligence. Life, consciousness, 
sensation, and mind in some form are the antecedents of animate 
phenomena. 

Descartes said, I think — therefore I am.'' With equal truth, 
he might have said, I feel, and therefore I am : I think, dis- 
closes the mental or conceptive ; I feel, the organic, or in- 
stinctive perceptive ; to be man one must both think and feel. 
The thinking (by evolution) would disclose a spiritual principle, 
i^, the supersensual, which, if there be an existence in the unseen, 
may be presented in form, although it may not be an organic 
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ibnn, and may possess function, although not organic functioa. 
If there be a persistent life we cannot assume automatism to be its 
fact, because beine formulated in law it implies a law institutor* 
Huxley and TynSsSl deny spontaneity, and therefore must assume 
an antecedent. So far as man is concerned there can be life with- 
out consciousness. This to him would be m hiing. Automatism as 
fermulated involves not only no being but knowing, or conscious 
being. Organism (no being) becomes the vehicle for the display 
of being, or will, as an effect. I say persistent life formulated in 
law, because will is a fact of the consciousness. Walking origi- 
nating in will becomes a continuing fact without the conscious 
exertion of will, but this does not remove it from the domain of 
will y the unconscious continuance of the act is a consequent of 
the antecedent conscious act of the will [vide note r, p. 97). Func- 
tional effects follow in the order of this reasoning ; hence the 
distinction between voluntary and involuntary action, in the sense 
of automatism, does not appear to be a logical induction. There is 
cerebral action, i.e. mind action and life action, and that also of the 
medulla oblongata. The latter may be conscious or unconscious, 
but an act of the will is always consciously performed. In dreams 
we have a cerebral action, although seemingly not instituted by, 
yet is a continuation of conscious will. There is sometimes an 
inflow of thought impressing the consciousness, for which there 
is no apparent antecedent.^ Is this automatic ? 

Huxley defines man "as a conscious automaton'* [Fortnightly^ 
1874, p. 57), but qualifies his definition by saying "he is en- 
dowed with free will." Elam {IVinds of Doctrine) rightly remarks, 
accepting the definition in the generally received sense, ''An 
automaton endowed with free will is certainly an interesting 
novelty in physical science.'^ Man, as an automaton endowed 
with free wul," leaves the question exactly where it was, intelli- 
gent free agency. If the exegesis of the science of the coming 
time has its tentative power in such expositions, we need not 
covet "that greatest intellectual revolution mankind has yet 
seen," and which, it is said, " is slowly taking place by the aid of 
science."^ Nature enforces obedience to her law, and always 

* Lather goeti further than our h} puthecators. He says, "The human will is 
placed between two, even ait « beaat of burden. If God moonti it, it wisboa and 
goes as God wilU. ... If Satan mounts it, it wisbea and goe^i as Satan wfUib 
Nor is it free to run towards and i^elect either rider ; it is the riders themselves who 
cootend which shall obtain and bold possession" {De Servo Arbitus), Whatever be 
knew of theology, certainly be was a very donbtfal physicist. 

' The boast of the physicist is '*Tbat science is teaching the world that the 
nlUmate court of appeal is observution and experiment, and not authority. 
"Sbe is teaching it to estimate the value of evidence; she is creating a ftra 
and Ufing faith in the eiiatenee of immntabiey moral, and phpical laws, perfeek 
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exacts the penalty of disobedience. In the face of the teaching 
of the automata, "what are to be the actions of the immutable 
moral and [)hysical laws," and where is the value of evidence?*' 
Are we to believe that " the highest possible aim of an intelligent 
being" ''is the negation of intelligence and will,** with which are 
connected the moral rule ? Where in such teaching is the value 
of observation and experiment \ " and when it is connected with 
the denial of the existence of spirit, we are involuntarily drawn in 
to the contemplation of the ludicrous picture of worship delineated 
by Kirkman {Science without Assumptions). It were better indeed 
to accept, as a fiict, the wildest dream of fanaticism, there at least 
is the promise of an ideal future. In the face of the dogmas of 
matUr and automatism^ man indeed becomes the possibility of 
nsthingy a dream and an insignificance. Carpenter divided acticMis 
into voluntary and involuntary, the involuntary being those termed 
automatic.^ The physiological function appears to be the only 
hct on which automatism can be based, a conscious or unoon- 
•doQS function. Carpenter further says : 

''The psychologist may fearlcwly tlifow himidf into the deepest waten of 
specolativc inqoiry in regard to the relation between hit mind and hit bodily 
inttnmieiity provided he tni&to to the inherent buoyancy of the gieat btx of 

obedience to which iM tb« bigfaeft poesible aim of an iotellectual being" (Lajr 

' In the idatioDs of will to bodily inoTement«, he rayti, "It haa been castomaff 
to class these n* voltinfar^j and involuutnrif, but it will be foand preferable to di»- 
tiiM^iah them an volUtonal and auiomaltc ; tbe former being tbose called forth by the 
ittmnci eflbrtf of will and difected to tbe exeeotion of a MniXtspurpoie, wbilgt tbo 
fartler are performed in rej<pondencf to an internal prompting oi^which we may or 
may not be conNcioiii*, and are not dependent upon any performed intenfion, b*;in<r 
executed — to use a common expieMion — mecbaoicaliy. Some of theM! are primarUg, 
or ^rigmalhf aotoraatic; wbibt otben wbieb weM foUtfooal io tbe Anit bwlaiico 
become by frequent repetition to \m performed independently of tbe will, and tboa 
become necimtlnrilij anfomntic. Some of tbe antfinintic moirement.^ attain can be 
controlled by will, wbile others take place in opposition to tbe strongest volitional 
eflbrt Hieie it a laqi^e elase of eeeondarily antomatie aetione wbicb tlie will eaa 
initiate', and whir S then t^o on of themselves in fiequenoeO Citablisbed \r§ piet i out 
habit, but which the will can stop, or of which it can rhani,'e the dirertinn a* eai!!ly 
as it can set them going; and these it will be convenient to term voluntary ^ a* being 
entindy under the control of Uie will, altboogh raaintained antooMtlcAlly'" {Meidmi 
Phyfiologyi sec. 11). lie further sayn — but which appearn t^j have, but little to do 
with the true bearinj^j of the Mubject — "The automatic activity f»f the body, and the 
vcrfitional direction by which it i." utilized and directed, uia^ be compared to the 
independent locomotife power of a bone, noder tbe guidance and control of a ikfiM 
rider.** " When tbe power of the borne is exhau-tted no further action can be 
out of it, hilt all motion hin h»»ri determined by the will of the rider; but there arc 
times when the horse obtiuiM tbe mastery and gets beyond tbe control of the lider* 
Tbie in esaeliy wbat we ere in efMsme, cooTolflonii, and eneezing witboat tbe Iom of 
ronscionsne***. So in a fit of ah-trartion in a rider the hor>ie will cany biai home 
withfuit direction, exactly what «»( ( urn when v e are vvniking along a course with 
which habit has made u^ famiUar and we probably are at^orbed in reverie" (i^^ 

aecH)* 
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consciousness, that we have within us as a self-determining power which we 
call will } ami he may even find in the evidence of the interior relation between 
mental activity and physical changes in the brain the most satisfactory grounds 
which science can afford for his belief that the phenomena of the material 
universe are die expressions of an infinite mind and will, of which man is the 
finite representative " {MeuUU PAjHokgy, p. xis.) 

Wc may then say, with Justin Martyr, " faith is a conviction 
implanted in the human mind of something inefFahle."^ 

If man be considered in his dual relations, this question of 
automatism becomes much narrowed. The assumption accepted j 
man as a conscious automaton, we have then an unconscious 
function acting on the organism as an inherent fact of the vital 
principle — where would it lead us i Wisely indeed was a lethe 
spread over the functions of the viscera and the action of the 
absorbents, &c. What would be more distracting than that 
every functional act should be consciously noted ? When con- 
scious function exhibited as will compels a mechanical fact, it 
requires a wide stretch of the imagination to conceive it to be 
automatic. Admitting, for argument, that the vital e-mutations 
and their natural chemistry are automatic or unconscious acts, 
and that the mechanical as conscious acts^ become uncon« 
sciously performed, as in neither view could an antecedent motor 
be ignored, it seems to follow the automatic theory, as put by 
Descartes, or Huxley, or as explained by Carpenter, is a baseless 
hypothesis. Remotely connected with the automatic theory is 
that of free will. If man be an automaton, there of course can 
be no such a result as will, leaving out of the question all idea of 
' the freedom of its exercise i but, supposing man be not an auto- 
maton, a wide field of speculation is opened out, and herein 
physicists, psychologists, and theologians revel. 

We find creation or the phenomena of Nature established, and 
therefore must assume that its cognition in the consciousness of 
man had its purpose, as at the head of creation he is found — 
organized, conscious, and mental. If evolution or progression be 

* ShBlU'y, in an unfinishfil rs-^ay on Chris?tianity, wrote — *' We live and move and 
think, but we are not the cn-aturrs ol" oiir o\vn orii'iii ami exisUince. We are not 
the ttrbilcr:! at every motion ol our own c'uin^)lickiie<.i nature; we are not mat^teri 
of oar own imaginatioiM and moods of mental belnff. There ie ■ power bj which 
we are surrouniled like the atmosphere in which some motionless lyre is suMpemied, 
which visits with its hreatli our AWnt chord-^ mI will. Our most imjwrial and 
stupendous qualities — those on vvbtch the majesty and power ol humanity is erected — 
are relatively inferior portions of Its mechanism, active and Imperial ; bat they are 
the passive slaves of some hii^lu-i at»l more omnipotent power. Thii power is God, 
and thost; who have seen (Joil m the ptTiod i>f their purer and more perft'ct nature 
have been harmoDlzed by their own will to so exquisite a consentaneity ol' power as 
to give forth dlvloest melody, when the breath of aolvereal being aweeps over their 
ftame/' 
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more than an hjrpothesis, we must then say, if there were divini^ 
In the conttmctuig power by which nature exists, or an intelli- 
gence manifested in its designs, that there was a purpose in putting 
ibtal man in the prominent place he occupies in its phenomena. 
This conceded, we then say, when the body dies the intelligence 
continues to develop, and by reason of its individualism, even 
when disembodied, it stiU continues to be an existing entity, 
spirit, or essence, and to use the words of Davies^ 

^ Death' is naught 
fiut the soul's birth — ^and so we should caO it/' 

{On the Orsg.y Nat.^ and Immert. ef tie Seul.) 
If there were a purpose in the institution of the dual nature ot 
man, whatever may be his ultimate, it follows between his genesis 
and this ultimate there must be an existing free will ; for 
without this free will the mind could not be a conscious con- 
tinuing entity ; but nevertheless it follows that this free will must 
sooner or later converge into the ultimate. If this postulate be 
denied, it is a denial of purpcjse in man's creation. Why was he 
mentally endowed ? the fact of life would have satisHed the 
needs of the animal organism, i.e. supposing life to be a necessity 
in material combinations. The organic we know by observation 
melts back into the inorganic, to be leinstituted for the purposes 
of nature. In mind we know of" no such consequent, unless we 
are to say that mind was instituted that it might be annihilated. 
If so, there were organic arrangement, but no reality. Nature 
is harmonious, and knows no waste ; its order, an endless shifting 
from the inorganic to the organic and a continuous reinstitution. ^ 
Surely for mind there must be the same persistence of fact, if 
nothing else, there is the power of will — to what end ? As in 
nature there is Jio waste, the ordinator of nature would be equally 
parsimonious in the instituti(jn of nnnd ; there was a use in its 
institution, and one sufficiently important to satisfy some con- 
summate and definite end. If the institution of mind were 
merely an existence and an annihilation, then the law apparent in 
nature would have been departed irom — the institution of mind 
would have been a wasteful product and a wasted ingenuity. 
By the law of development the ovum or plasma spot develops 
into the highest form, organic man ; it reaches its ultimate and 
falls back into itself. Law being universal, it has but one fact, 
development ; then by this law it follows mind must reach its 
highest stage, pure intelligence. 

The titillation of the nerve of a dead frog, or a galvanic shock 
exciting non-living matter, is the mere elasticity of tension, and 
shows that nerve substances are conductors of electricity. The 
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accidental contact with a magnetized spatula has proved of the 
utmost importance to man in unfolding the methods of nature. 
This accident plated the magnetic secret in the possession 
of science ; its development, through the agency of Volta 
and others, gave implements which showed that the entire crusts 
of the earth are composed of metallic oxides, revealing besides 
the mystery of polar attraction, and made electricity and mag- 
netism among the useful servants of man. It should not excite 
wonder that the nerve apparatus of a frog proves to be an 
electrical conductor,^ when in the electric ray we find the same 
fact, and in power sufficient to paralyse or kill a horse and, if 
(as reported) there be a plant growing in the wilds of South 
America which on contact imparts a severe electric shock, we 
have a vegetable repetition of the same fact. 

If we start with the assumption that all consciousness is due to 
irritation, and that "sensations are the immediate consequence of 
a change in the brain excited by the sensory nerves,*^ there would 
be no difficulty in proving any material hypothesis. That the 
brain and its nervous system are the means by which we become 
conscious of sensations, and by which the hats of the will are 
conveyed, is a physiological certainty ; but in these admissions we 
only conceive that the brain and the nerves constitute the apparatus 
by which these effects arc manifested. To argue that mind — the 
argument goes to this extent — is the consequence of changes in 
the brain is to assume that the brain and the nerves are not merely 
the conductors, but the originators of mind, this is confounding 
cause and effect. We might just as well say that a steam engine 
creates its powers, when we know it merely transmits an existing 
force ; the steam engine is just as much the creator of the force it 
displays as the brain is the creator of the intellect and sensation 
made manifest through it. The organism is a mechanical arrange- 
ment by which something foreign to it, e,g, mind and sensation, 
are made manifest, as the steam engine manifests an efiect, i*g, 
force, also foreign to it. We might just as well say the hiero* 
glyphics in a book created the intellect which placed the signs in 
their proper relations. Whilst the organism exists, we have an 
apparatus which conveys sensations and intelligences, but which, 

* Plutarch ssyt, ** Ponring water on a live torpedo> tbe band poaringthe water will 

be sensible of h shock. A knowledge of tbi:* tact is the subject of a trick with tbe 
boys of Rocbelle, wlio t^et one, ij^norant of tli»* consetjuences, to pour w.iter in a con- 
tinuou!) stream on one of the cieutureH, tbu« 2»ubjectiug tiie operator to au electric 
«bock {Thommm*9 Annali of Phy., p. 140). 

* Matteucci showed that a species of voltaic pile could be formed by slices of muscle 
so nrrnnged that tbe external part of one slice should touch tbe intttTOal part of the 
next {CorreL Phy. Sci., p. 131, and Draper's Cheniistrif), 
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if they be substances, are foreign to its constitution. The river 
runs in its channel, but it does not create the water, it only con- 
ducts it. The electricity courses down its conductors ; we do 
not say the conductors create the electricity, they only convey it. 
Without conduction the electricity could not be applied, and so , 
without the brain and the nervous system there would be no mani- « 
festation of feeling or intelligence. The conduction and the 
power conducted are dual facts, separate and distinct. Maa 
thinks and feels \ the expression of an. engine and its energizer. 
Functions are manifested through brain and nerve action ; without 
the apparatus there would be no manifestation, nor would there be 
a river unless it were confined hf its banks \ nor would electricity 
be a useful servant of man, without the apparatus and the conduc- 
tors ; nor could a bt)olc convey instruction, unless the signs weie 
rightly placed. In all the instances adduced we have implements of 
conduction, not the creators of effects. The brain and the nerves 
are living substances so long as the life remains in them,but because 
living they are not to be removed from the mechanical category. 
Grant the living organism to be a machine, what to the material * 
hypothesis is the gain ? Machines are the result of intelligent 
manipulation ; whether they be living facts or art formations, they 
never would have had being unless there had been an antecedent 
intelligence. The thousand hypotheses which crowd the regions 
of science testify how learned we all can be if permitted to subvert 
^ts, and not the least of these perversions, although at the 
same time one of the most mischievous, is the hypothesis of a 
feeling and thinking brain. Bell at all events proved the brain- 
mass had no feeling, and whilst with his finger he disturbed the 
brain pulp, the patient was conscious ; but were it true " that the 
states of consciousness which ivi- call stusations arc the iinmediatc con- 
sequent of a change in the brainy^ however excited, it must have 
been manifested by BelPs patient. No sensation was experienced, 
and no thought was changed, when the mass was stirred ! In the 
light of such an experiment what becomes of the hypothesis? 
The automaton hypothesis also^ despite its scientitic upholders, 
appears to be wholly based on false inductions drawn from stated 
premises, and may be regarded as a peculiar idiosvncracy which 
sometimes men of genius indulge in. What can be more specious 
thaji the analogy attempted to be drawn in the following ? — "The 
soul stands rcl.itcd to the body as a bell of a clock to the works, 
and consciousness answers to the sound which the bell gives out 
when struck.*' We might as truly say the cloud is the cause of 
the rainbow, or that the ploughshare is the cause of the fertility 
of the earth. However, Huxley tells us that volition must 
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count for something in the course of events.'' If for somethings 
where are we to ass^ its limits I 

All facts of organism can be reduced to a threefold unity, viz. 
*^ A unity of power or Acuity, a unity of form, and a unity of 
sttbttantul composition." The same formula may be used for 
mind — as mtellect, consciousness, and will ; for organism — amotion, 
nnCiition, reproduction ; for the inorganic— combination, stratifi- 
cation^ form. The error of the physicist seems to be the insisting 
tibat intellect, feeling, and will are /^mediate consequents 
matter. So far as the demonstration of the effect is concerned, 
they are mediately dependent on it, for without nutrition the 
¥eluclcs by which they are displayed could not be kept in their 
proper condition. The word soulj with our scientists, as in some 
Savonic dialects, seems to be synonymous with stomach. 

Cooke {NewCkimislryi ucf%, **The force with which oxygen tends to unite 
with other elements may be regarded as a spring," the bending and unbending 
of which represents energy. The tacts of modern chemistry rest on the 
great truths that matter is indestructible and is measured by -weight." That 
** energy is indestructible and is measured by work." To these may be added, 
** inteUigence is iodestnictible and is measured by adaptation.** * We have the 
tinee great manifestations of nature — Matter, Energy, Intelligence." A proper 
phnosophiral weight given to each will avoid the eztienies^of idealism on the 
one side and materialism on the other." 

Huxley tells us it is of little moment whether " we express the 
phenomena of matter in the terms of spirit, or the phenomena of 
spirit in the terms of matter.'^ This mode of expression leads to 
confusion. To assert that matter may be regarded as a form of 
thought, and thought may be regarded as a form of matter." {Lay 
Ser.)y is asserting more than an alternative. Matter can only be 
regarded as a form of thought on the assumption that matter is 
nurelif the objective form. Thought — matter, or a consequence of 
matter ? we might just as well say metal and wood are forms of 
sound, because musical instruments are of metal and wood. Matter 
as matter has its distinctive phases and characteristics; so has 
thought, sentiment, idea, and reason, but the terminology is not 
convertible. The terms expressive only of mind and intelligence 
should be used. We ought to hear nothing of curves, angles, 
materiality, substance, &c. Say as we may, there are alwajrs 
things of perception and things of conception, the latter may 
conceive the former, but the former would never perceive the 
latter. It is the miserable finessing with words which makes all 
the difficulties.^ Whatever be the reality of thought when 

t Bnlwer rel.-itfs — A nohleman wiio bad pwMed through many of the higgler 
ofBces of state, ami was esteeiDfnJ to I)p n suppritir man, whs the most silent man 
be ever met. On saying to Lord Durham, "i pawed six bcurit with Lord — , 
and 1 do not tbiiric there is mach la bim.^' ''Good heaveos!" cried Lofd 
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^expressed in material phrases it becomes an inexpressible riddle; 
there is no interpreter. Where is our CEdipus ? And in such con- 
tingencies we may adopt his (Huxley's) words, and say : ^^That 
-such verbal hocus pocus should be received as science will one 
day be regarded as evidence of the low state of science in the 
jiineteentfi century, just as much as we amuse ourselves with the 
phraseology about nature's abhorrence of a vacuum, wherewith 
Torricelli's compatriots were satisfied to explain the rise of water 
in a pump^ {Lay Ser^ 285). 

Developed littles are all we know in art. In nature particks 
piled on particles grow into mountains. By the exigency of facts 
we are compelled to apply the same mode of reasoning to ani- 
mated formSj although man is involved in the method.^ Intelli- 
gence does not escape. We have ideas piled on ideas. Intelligence 
is but an idea, qualified and distended, a magnitude arising from 
interior action, accumulatine like the germ nucleus of the 
organism, by extension and difrerentiation, how derived through the 
countless ages past we know not. We perceive matter, we think 
thought, hence perception and conception — organism and intelli- 
gence, form and intellect — dual man. The origin of man, the 
inquiry as to his why and his whence, is always interesting to 
every man ; from whence has our race come, is a burning secret 
which all endeavour to discover. We find the clue to the or- 
ganized form, but the intelligence and the extent of our power 
over nature, elude us. 

Light and sound may be obliterated by an intermingling of 
"vibrations i by a parity of reasoning we should say organic func- 

Durbam, ** how did you find tbat out ? In it possible be could have tnllnd ?'* Tbe 
history of that man illustrates the motto — " Fjiriincia Bilentia linguae*' (eloqueat 
silence of the tongue) ; or as the vulgute has it, '' The lexs said the better.'' 

' "So universal is tbe tendency of matter to diftuse itself into space, tbat it gate 
riae to tbe vaylng, " tbat nature sbbon a vacuum, an apborlsm wbich . • . con- 
tains in a terse, thuiiirh 8ome\vhat mtMaphorical form of expressioDt a comprdienilvt 
Iratb" (Grove, Cor. PAy. Forces, p. 181), 

* *' Were not roan's origin implicated we should accept without a murmur a deri- 
vation of animal and vegetable life from wbat we term natural cansee. Tbe oondn* 
•ions of pure intellect point to this way and no other " (• Scientific Imag.,* Frag.Sc)* 
•{It quite depends wil l t is meant by natural causes ; if it be nieatit material causes, 
pure intellect points ^utte another way.) ** There is little question but that organic 
man baa ibe aame derivation as otber parts of tbe animal creation, and wbateffsr 
exists in the eurth was doubtless contained in tbe cosmic matter" {aide Hoxl^i 
'Oenealo'^n/ of Man). 

Organi.suis are iiighly Uiil'erentiated portions of mutter from the earth's cmst 
and its gaseous envelope, and tbat organization connista principally in the foraatioi 
of M aggregate by the continual incorporation of matter previously spread over a 
"Wider space and also that this formation depends upon "an integration of matter 
•and a concomitant dissipation of motion, during which matter passes from an indefi- 
oite incoborent bomogeneity to a definite constant heterogenei^, and tJte letabwd 
•anotlon undergoes a parallel transformation** (FtrsI Pvmdpkt). 
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tkmand creative function through synchronous action may become 
munersed in each other, and thus the distinction be obliterated^ 
we get only changes^ and, because of the many converging vibra- 
tioiiSy we are unconscious of them. When one particular vibration 
heoonies unduly prominent wc are conscious of it, because singly it 
impresses the consciousness. When a man has an excited nerve 
cu lm i n a t ing in toothache there are no questions of automacy, there- 
is conscious sensation in the' place of unconscious action. The 
possible prominence of a particular sensation shows there is really 
no unconscious process, no ^unconscious cerebration." Simi- 
larly the intensity of a thought arriving at an abstraction mxf 
obliterate the consciousness of an act consciouslycommenced. Tlius 
the absence of conscious sensation is quite in consonance witk 
sensation being active and at the same time being unremarked^ 
We may talk of conscious, subconscious, and unconscious states, 
voluntary and involuntary acts, yet never be rid of vitalitv as the 
directing agent in animate forms. If there be this vital fast in 
ofganisms they cannot be pronounced to be automatic (automatic 
acdon being construed as merely physico-mechanical) by any 
common sense experience. ^An organism is radically distin- 
goished hom every inorganic mechanism in that it acquires 
thrmgh the merj exereiu of its primary constitution a new con- 
ststmtim with a new frocess'* (Phys. Bas. Mind^ p. 325), through 
n se^-acting and interior adaptation. Whether consciousness has a 
psychological or physiological form, whether as a cerebral function 
or a spiritual presentment, it but means, when all we can say is 
said, a passive medium for the reception of impressions. All the 
sabdeties of the metaphysician or the materialist can make it 
none other. How it becomes impressed, or where in the organism 
It is situated, makes no difference to the main argument, it becomes 
a vital function through its impact with the organism ; the life is 
n ecessa r y to its cognizance, but the life can be present without its 
active manifestation. The most probable solution appears to be 
that it is existent throughout the norve apparatus, or how shall 
we account fer the apt instincts of the bee, the ant, and spider^ 
creatures which have but ganglia as nervous centres ? A sensa* 
tioo commencing in a remote part of the body travels to the 
nervous centre by the nerves, and is there instinctively or intelli- 
g^tly cognized. There is no evidence for the assumption that 
there is a translation firom efferent to afferent conduction, or from 
afferent to efferent. The afferent nerve conveys the impression 
to the nerve centre, the excitation of will then impulses the motor 
nerve (efferent) into activity. There are two classes of impres- 
sions, sensory and mcnul ^ whether the sensory be a physical 
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hot J or whether sensation b the initiatory phase of mind, is beside 
the question, but it mav be said, if it be physical, the impulsion 
occurs through the vital action of mind ; it then becomes an act of 
the will, whether consciously or unconsciously performed. 

According to the materialistic theoiy thougnt and consdoiisnesf 
have no more influence in determining human actions than the 
steam whistle has in directing a locomotive. There are two 
theories advanced: according to one ^^consciousness directs the 
organism, but is not of itself an organic process — it sits apart hke a 
musical performer playing on an instrument ; according to the other 
it is not a directing agent, but an accessory product of certain organic 
processes which go on as well without any accompaniment or 
interference of consciousness." When it is assumed that con- 
sciousness is a iij.itcrial emanation or product, the reduct'to ad 
ahnirdarn is arrived at, it being ol)vious if conscious/iess be a 
subjective fact it cannot be {^per ie) material or objective. By the 
mechanical assumption there would bi;an obliteration ofthc subjec- 
tive ; nothing then would remain but a material mechanism. 
The subjective and objective are so intimately knit in the human 
organism that the obliteration of either would be the subversion 
of both. A stone moves by being struck, a man shrinks, a dog 
howls. The stone and animal arc differently constituted, there- 
fore there is a corresponding difference in their reactions, but the 
inference is the animal feels because I (being an animal) feel. 

Adequately to explain mental processes by material conditions 
we must find the correlation between the subjective and the object 
tive ; we may talk of refractions, undulations, nerve excitements, 
and other media, and present them as the objective aspect of facts, 
but all are modes of perception which receive their analysis in 
conceptioi), and therei)y l)ecoriie a synthesis in thought, subjective 
as to impressions, objective as to facts. The animal probably is 
satisfied with facts, but intellect is for ever seeking factors, and 
finding them seeks for the factor of the factors; thus, as described 
by LichtenberL^^ man is "the animal untiring in the search for 
causes.'* We have the self and the not self ; the cognition of 
the self arises from the svmbc^l of the not self, and but for the not 
self there would be but an existing intelligence without objective 
presentment, uninformed, unpurposed, an idealization commencing 
and ending in its own entity. The self is the individualized 
intelligence connected with an or'^anism, visible and tangible 
through the consciousness of sensation, as I touch, and feel, I also 
think, and the thought is as consciously impressed as are sensations ; 
hence arises the dualism which postulates objective forms, and a 
subjective world arising through the impress of a subjective intd- 
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ligence. — Two existing principles, one contemplated, the other 
contemplating ; for as I postulate myself other Egos postulate 
themselves, each to the other, symbolizing consciousness through 
separate facts. The question is beset with psychological diffi- 
culties, but what are they ? — the torturing of word-sense to find 
an expression in scientific phrases. We have effects which all 
men cognize, all know they feel and think, the casual facts also 
show other men feci and think, and thus the self arises at the 
conception of the not self, this not self is all that is without and 
beyond the particular intelligence. 

Certain functions are called automatic because they arise in a 
<iefinitely constructed mechanism always working in the same 
way, whether stimulated or left to itself (as breathing, movement 
of the heart, contraction of the iris^), carry this prinaple into acts 
of the will, the will acdng through a definite mechanism we have 
the same result. If unconscious functional acts are automatic, 
then all impulses are so. The power to change a motion or 
direct an effort are effects of vital power, as also are the visceral 
iiinctions, which, although vital, may become functionally mecha- 
nical through a continuing vital energy, but it does not follow they 
are automatic ; all unbiassed evidences point the other way. 

Voluntary and involuntary actions are but difierences of d^ree, 
will being the impulse in one phase, vital energy in the other* 
A voluntary act (conscious) continued involuntarily (uncon- 
sciously) is a continuous act of the same mechanism, and per- 
fermed in the same manner, ue. by an excitation of the neural 
state. Consciousness, sensations, ideas, and judgment play great 
parts in psychical explanations. It is said that in every percep- 
tion there are unconscious processes only because we are unable 
to note every process of impression. The certainty of impression 
is a fact of culture : we see a mountain and without the analysis of 
its particles, we know it is composed of them ; this part of 

^ Some of the examples adduced io tlie books are the dilations of the irix, wLieh 

are pronounred to be purely juitomatic. Dr. Paxton, of Kiimarlock (uathenticated 
by Dr. Allen Tiiomsun), hud the power to dilute and contract the iris at will, us had 
also the celebrated Fontane, and Profe^ior Beer, of Boon. A more important 
control of so-called involantary miiseiilar action it ntotod bjDr.Cbejiieof Col. Towns- 
b**nd, who had the power apparently to die :\\\\ recall himself to life at will, /.r. 
rei>re««; the respirator)' function and iiui-cular Hction of the heart. In one of tlie«o 
iktlei- Dr. Cheyne, Dr. Baynard, and Mr. Skrine, surgeon, were present. Cheyne 
ielt «o motion in bis poise, Bayosrd no motion of tbe bewrt, and Skrino, wbo beld 
a bomished mirror to his mouth, could not detect the slii^htest tarnish (ihf tests 
were simultaneoiLs), Th« stnte continued so lonir (half-nn-liour), the ilo( ?or« sup- 
posed tbe experiment bad been carried too far ami the Colonel wui* really dead. When 
tlwjr wern aboat to leave, a motion was perceptible, the pabtt and motion of tbe 
heart ^dually nCunedy and be breatbed (/fWea't VimdnB tf the LitUe 
iy^Hd^ p. 10). 
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the process apparently is unconsciously performed, but not the 
less is it consciously perceived ; the precipient is informed of all its 
relations only so far as it has knowledge of the constituent facts. 

Ail analysis of the process discloses no element in a voluntary 
action which is not to be found in an involuntary action, except 
in the origin or degree of stimulation " (Phy. Bus. M'lnd^ p. 373). 
The action in both cases is that of a neuro-muscular mechanism 
which works in the same way, whatever be the source of the 
original impulse*' (Z^-)- ^'^^^ having to learn to do certain 

things {e.g. reading and writing) which afterwards may be uncon- 
sciously performed, shows that the voluntary and involuntary are 
merely expressions of the conscious and the unconscious. 

Lewes says, Descartes, through likening vital mechanics to the 
action of a machine, became misunderstood, and thus men were 
led away from the special conditions of the machinery : he 
admits animals have sensation, perception, emotion, and memory, 
his denial of their having souls practically amounts to the ordinary 
position that animals have not thought or consciousness of self ; 
the admission of sensation is quite enough to mark the essential 
difference between an organism and a machine {v'ule ih. 382). 

It is unnecessary further to pursue the details ; if what has 
gone before does not show the distinction between machine 
actions and those of the vital organisms, it is useless to adduce other 
evidences. Huxley's paper in the Fortnightly (No. 95, 1874) is 
so subtly written, that but for his reply in the end of the article to 
attacks made on him, it would be difficult to assert that he posi- 
tively held the idea that men and animals are automatic. It seems 
rather an anomaly to say, Wc are conscious automata endowed 
with free will in the only intelligible sense of that much abused 
term, inasmuch as in many respects we are able to do as we like ! *' 
The only question "is whether the doctrine be true or false? " 
Lewes, with his usual vigour, has canvassed the position, and, as 
I think, has shown that vital energies differ from machine impul- 
sions, and thus, by cutting away the foundation he topples down 
the edifice. IVe can conceive an automaton dog that would bark 
at the presence of a beggar^ but not an automaton dog that would 
bark one day at a beggar, and the next day wag his tail^ rmem" 
boring the food the beggar had bestowed.^* 

The automaton hypothesis appears but as the phantom of a 
thought, startling for the moment, and, like a vision, is obliterated 
through its own insubstantiality. If in man there be but the 
simuhttion of intelligence, where else in nature are we to find a 

The Darwiniaa theory is denounced, and the assertion 
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is made that the sequences of the changes are not produced. If 
one chain of sequence were established, it is fair to assume as the 
knowledge of palaeontology increases, the difficulties environing 
the subject will vanish. In the sequel we shall find there is. 
one chain of evidences so perfect that reasonable doubt cannot 
, assail it. The hoofed horse, the most usefiil servant of civilized 
man, has grown to be what it is from a Hve-toed creature. Any 
one denying the theory of evolution who has not acquired know> 
ledge by his own observations or by experiment, or by collating and 
verifying in some way the experiences of others, commits an 
insipience, and does not thereby controvert the position which he^ 
in his assumption, assails. It were the very wantmntss rf irony ta 
call him even a paper philosopher. It is true bone for bone (as a 
general proposition) may be found in all animal organisms, but no 
merely anatomical knowledge would disclose that die plasma spot 
had the potence to become a perfectly organized man. This, the 
greatest of all physiological £icts, is unquestionably shown. The 
perceptive power in such a conclusion is completely at fault, and 
quite a different apparatus is called into action before the conso- 
nance of the plasma spot viath the animal skeleton is arrived at. 

All organisms present the same foct. The time was, and even 
is, when the motor speck is indistinguishable, whether pertaining 
to an animal or vegetable organism, showing the same origin, 
with an after divergence through development ; by which we have 
man, and the perfected vegetable form. There is no materialism in 
all this, and we can say with Agassizor with Goethe, that we have 
the objective presentment of the prim^Eval thought. Notwith- 
standing the comprehensiveness Huxley claims for Biology, its 
work is strictly pathological and anatomical ; and when by an 
induction he assumes for mind an organic origin, he travels 
out of his score. When these limits are exceeded we arrive at a 
ground common both to the paper philosopher and to the Biolo- 
gist, the knowledge of one being then exactly that of the other — 
empirical, with the difference that the paper philosopher deals with 
abstractions. The office of the biologist is with perceptive results, 
and when in his zeal he extends his researches beyond his science, 
possibly he may confound the ideal with the physical. 

Huxley tells us that the foundation or rudiments of almost 
all the faculties of man are to be met with in the lower animals j 
that there is a unity of mental faculty as well as of bodily struc- 
ture, and that here also the difierence is of degree and not of 
kind.'' How large is the significance of this word almost? We 
have a sorry illustration given to us, as a difference drawing or 
modelling/' To me it seems in animal constructiveness both aie 

20 
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rudely delineated. How many are the examples in animal econo* 
mies which the hig|i science of Lubbock could more pertinently 
adduce. For instance, the water spider forms beneath the water 
a water-tight cone, from which she empties the water by carrying 
down globules of air, thereby constructing a natural diving-bell, 
and afiording a secure and fitting receptacle for her young. 

The trap-door spider hollows a cylinder in the earth, and encloset 
the aperture with a lid, which kinged^ she opens and shuts at 
pleasure, and can so tightly secure that from without it can 
only be opened, the creature being within, by the exertion of 
force. Such instances as these might have a pertinent bearing on 
the discussion, were they individual and not tribal acts. The 
only possible argument, as I understand the subject, for *' founda- 
tion and rudiment,'* as proving the identity of animal instincts 
and the human mind, is found in sensation as exhibited in con- 
sciousness ; it may be argued that sensation by development 
becomes abstract mind. Man has the instinctive or perceptive 
mind of the animal, here all likeness ceases ; he has also the 
abstract or conceptive mind in the largest sense of the word, and 
this no animal shares. It is these little confusions which excite 
the nervousness of those who build their beliefs on feith, and who 
feel it incumbent on them to deny the whole premiss from the 
feeling that if a basis be formulated the material pinnacle will 
appear. If we accept proved facts and draw, with "the carrier's 
horse, inferences in reason," none would go far wrong, and we 
should, as Cooke says, avoid on the one hand "the rocks of 
materialism," and on the other ''the incongruities of idealism." 
If thought-out facts were transfused into other minds we should 
meet with less infirmities in thought, and get at association and 
disassociation, then we should perceive our facts, conceive our 
inferences, and disclose the antecedent. Organism by development 
tends to one and so does mind also, for development discloses the 
purposeness of both in the scheme of creation. Death, as we call 
it, makes the line of divergence, and whatever the ultimate, no 
act of ours, however possibly it may modify, can alter it. 

Paper philosophy, in its true use, is as good as science facts 
personally obtained. If the paper philosopher accepts the facts 
of the physicist, then the facts for the purpose of argument are 
exactly the same ; the one knows them by experiment, the other 
knows them as an acceptance of concurring authorities. Even 
our able Huxley himself was greatly indebted to paper science, 
before he became an adept in experimental science (this he appears 
to admit) ; and so are all men who ever arrived at eminence. If 
we were all confined within the bounds of our own experimental 



Digitized by Google 



Tfoehing efEvoUttim, 



307 



knowledge, however arrived at, the realm of science would be 
much shrunken, and would be a worse Babel than it is, for even 
now no two men agree on all facts, and when we arrive at prin* 
ciples and inferences, the uproar and clamour is universal.^ 



facts of the matured organism, but all variations are initiated in 
the foetus. We may have the perpetuation of organic facts as 
patches, freckles, and horny protuberances, and other such 
surface variations, and also in form, as six fingers. The grand 
gradations of the distinctions of form, the changes of scales into 
hair, and of hair into featberSi are not the accidents of organism, 
bat the adaptation of organic forms to suit changed conditions, 
and these changes are the progressive steps marching with the 
inofgsmic In the era when the surface of the earth was sterile 
lock and water, when the diatoms, polypes, and the algae repre- 
sented organic life on the earth, it was impossible land animals could 
have existed, and ages may have elapsed before the spores of the 
first creatures presented the line of divergence (vide DaUinger and 
Drpdal^s Experiments), If the ^^-plastide** balanced l^tween 
plant and animal development, it (if the doctrine of evolution 
be true) was the first presentment} whether a creature or a spore, 
it had uie potence within to develop into the complex variations 
of animate forms j and it is probable the first animsd life after the 
^ jdlj blob,^' had its representative in one direction in worms and 
undotbed slugs, and in the other in plants, at all events, vertebradon 
was first represented (so far as yet known) by the Ascidian and 
Amphioxus* The worms may probably have been preceded by 
the infusoria, from which mav have developed the parents of that 



the merest conjecture. It is unnecessary further to repeat that 

> When it is insisted upon that knowledge can only be derived from obnervatioi 
and experinent it would practically thruit all but tbe most accomplished experi- 
■MsoteTs outside tbe range of iclence. Who, bat by long yean of atady, ooqM- 
m&n at tbe microscopic precision of Beale ? Even accompllKbed nicroacupists are 
at tines deceived. It was confidently ajtserted that typhoid fever was due to tbe 
growth of a microscopic fungus, as also was tbe elephant foot ot tbe Malabar coaHt. 
T. R. Lewis and D. D. Cunningham, investigating the textures of the so-called 
«<Nagas foot," discovered that tbe fungus-like appeaniDces arose from the medium 
used in mounting their subject for the microscope. Creigbton, inspecting the ftip- 
p<Med funguH furm uf typhoid, came to a similar concluHiou, nnd luund tbe fungUM a 
Bjrth. Such facta must necessarily deter beginners, ^vilo must doubt their obierva- 
ttoBs, when the mott experienced are HaMe eo eignally to fail* la tbe skill of H ntley 
or of Beale in microscopic anatomy to be attained before a decision i^ pronounced ? 
That men should know the meaning of facts by observation and experiment is a 
good guide, but a greater certainty is attained by accepting tbe concurrent testimony 
of acoomplbdied obaervers to tbe facts. At to tbe loftfeooee tQ be drawn (the faeia< 
Bdoylad)» all are on equal gronnd, elte we fotmier m dogma. 




we know as animal life. 
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which has been already dwelt upon. It does not follow because 
the initiatory steps are not known, as following the worm into 
the starfish, or the lancelet into true vertebrates, that therefore the 
theory is untrue. To follow Huxley ; 

The hoofed horse is a toed animal, as anatomy discloses. "To anyone . 
who is at all acquainted with the morphology of vertehrated animals, they ' 
show that the horse deviates widely from the general structure of maniiTials ; i 
and that the horse type is in many respects an extreme modification ot the 
geneial maminalian plan.** "The general principles of the hypothesis of 
evolution lead to the conclusion that the horse must have been derived from 
some quadruped which possessed five complete digits on each foot,** &c. 
** Seven years ago, when I happened to be looking critically into the bearings \ 
of palaeontological facts bearing upon the doctrine of evolution, it appeared ' 
to uie that the AnchUhtrium and Hipparion and the modem horses constitute a , 
series in which the modifications of structure coincide with the older of chrono- 
logicil occurrence^ in the manner in which they must coincide, if the modem 
horses really are the result of the gradual metamorphosis in the course of the 
tertiary epoch of a less specialiaed ancestral form.'" 

We shall, in the sequel, see how truly the conclusions of this 
reat evolutionist were verified. In a period anterior to Huxlejr's- 
lumination we had the pig, the rhinoceros, the tapir and elephant, • < 
as allied to the horse, and although there was supposed to be suffi- 
cient evidence to convince a naturalist of this uni^ of construction, 
yet it was not such as would convince the uncultured outer circle, 
when Huxley announced that the hoofed horse was derived from 
a five-toed creature, and waited for evidence, the opponents of the 
theory of evolution derided the thought as an unfounded assump- 
tion, and yet the proof of the assumption is now complete. The 
five-toed .iiiccstor has been found [vide note 2, p. 98). 

From the Pliocene, remains of horses have been found in all essential 
respects like existing horses." The Hipparion (extinct European thrcf toed) 
presents a foot similar to the American Protohipfus. In the late Eocene or 
earlier Miocene was found the PaUtikirium^ which further discoveries led to 
be recognised as a distinct genus, AmMikerium^ differing but litde, excepting . 
in the character of the teeth. 

The conclusion Huxley arrived at, confirmed hjr Lartet, wa» 
that the Anchitherium type had changed to the Hipparion type, 
and that into the Equine t3rpe. 

It was accepted as a fact of history that the American continent, before the 
intrusion of the Spaniards, contained no horses. It is now proved by American 
geologists that deposits of their remains are as iiequeBt as they are in Europe.. 
In the Western territories these deposits have been found. The researches of 
Marsh, Leidy, and others, have shown that forms allied to the Hipparim and 
Ajichitherium are among these remains. So '* we must look, to America rather 
than to Europe for the original seat of the equine series." " The succession 
of forms carnes us from the top to the bottom of the tertiaries.** First there 
is the true horse, then the Pliocene form F&okippus^ followed 1^ the PnM^fm- 
(European HipfNuion), baring one large digit and two small ones on eadiniot. 
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Next is the MioMppus (European Anchitherium), having three complete toes, 
preceded by the Mesohtpfut^ having three toes in fix>nt with a huge splint .like 
rudiment ; the Oro/iippus, which is next, has four complete toes on the fore 
limbs and three on the hinder. " The knowledge we now possess justifies** the 
** anticipation that when still lower Eocene deposits and those which belong to 
the Cretaceous epoch have yielded up their remains of ancestral equine animialsy 
we shall find a rorm with four complete toes and a rudiment of the innermost 
digit in front, and probably a rudiment of the fifth digit, in the hind foot | 
while in still older forms the series of the digits will be more and more com> 
plete until we come to the five toed animal, in which, if the doctrine of 
£volution be well founded, the whole series must have had its origin.** 

These discoveries are principally due to Professor Marsh, who 
since the above opinion was delivered has discovered a new form* 
the Eohippusy in the lower Eocene, which corresponds very nearly 
to the expressed anticipation {^idi American Addresses^ pp. 85, 90). 
It is difficult to know which to admire the most, the scientific 
prediction or its consummation. 

The progressive development from the lizard into the bird forma- 
tion is traceable, although the llnksof change are not quite so positive 
as in those of the horse. The change also of the salamander from a 
water to a land creature (the change of gills into lungs) is almost 
complete ; a few details are yet wanting. Wilder theories are 
broached as to the change of land mammals into sea mammals. 
The links from the ox to the whale may be more difficult to accom- 
plish, purely from an absence of materials on which to work. 
From all that has gone before, the links probably will not be of 
the change of land mammals into sea mammals, but through the 
fishes and the gigantic saurians of the geological eras. Such con- 
secutive evidence lifts the theory of evolution from the region of 
hypothesis, and presents it as the delineation of the fact of forma- 
tive creation. It is for objectors to vary or upset such evidences, 
and until this is done, the theory of evolution will brave all 
" winds of doctrine.** " Knowledge of every kind is useful in 
proportion as it tends to give people right ideas which are essential 
to the foundation of right practice, and to remove wrong ideas, 
which are no less essential foundations and futile mothers of every 
description of error in practice. And inasmuch, whatever prac- 
tical people may say, this world is, after all^ absolutely governed 
by ideas, and very often by the wildest and most hypothetical 
ioeas, it is a matter of the very greatest importance that our 
theories of things, and even of things that seem a long way apart 
from our daily lives, should be as far as possible true, and as far 
as possible removed from error " (Study $/ Bio.^ S. K, Museum). 
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CHAP. VII. 
The KosMOi. 

What is the FCosmos? — Learnid Ignorance — Germam 
Materialism — Ultimate Kosmic Conceptions — The 
Central Sun — Astronomical Knowledge — Ancient 
Culture — Astronomy — A Speculation on Ultimate^ — 
The Solar System — Sun Spots — ^The Prominences — 
Metallic Rain — Nebula — Planets — Comets — Me- 
teors — The Aurora — Terrestrial Magnetism — Rei- 
chenbach's Hypothesis — The Heat of the Interior 
of the Earth — I'he Oydll — The Dead Eye — The 
Spectrum Analysis and Incandescence — Light awd 
Force Material Substances — The Conseqjjencs — Solar ' 
Physics. 

The Kosmos has its scientific representation, in Astronomj 
(suUar boMes)j Geology {world firmation)^ and Biology (aniauU i 
firms). The divisioiMl, yet homogeneous results every where ex- i 
ittiiig in the plieiioaiena constitutiiig Natiue are due to the inter- 
action of principlcf which aie universally present. Vitality and 
Heat (as the expression of force and matter), and InteUigoice. To 
awn ail would be as though they were not, but for ConsdoutnfUi i 
the passive recofder of tensatkma and thou|;htS| wherein they aie 
ddiiicatttd as focmi aie on the surftce of a murror. In Kotoiic pte- 
eentmcnts fofoeeare the mediate agents, the immediate factor iiemg 
tie iOMU as expressed in mUlUgent dsnettM. Compiehensively it 
may be laid the Koimos as a phenomenon it the Unirene, and the 
Univene the creature of a thought ; hence, as the presentment of 
a oonoepdve intellieencey it hat the oonoeptioa intetftised in it. 
Thai the nudcut of the germ, however it arose, however it wm i 
interposed, became the representative of the originating though 
and the fiormulator of the Kosmos, and contained within itself , 
the capadtT to be^ because freighted with the thougiitftom which j 
it emanated, and as self-contained has the potenoe of ingenealion 
and diBSnentiation. All things are the manifrttations of an 
intelligent direction, hence out of Intelligence all oi|;uiizcd foam 
ame^aadttneceswilylbllowf tbttlntdh^mcei^ i 
•df^ontained, of itself filled that the fiiite knows as unitmil ! 
apace with the grandeur of its own Infinitude. The conccptiaB 
Of the Kosmos, because origjuiating in principles, can only be 
divined by principles, efiectt being but resulting consequences* i 
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Throughout the Kosmos is found direction, /. e, the subservience 
of all things to an unvarying law. That which is directed is the 
casual, that which directs the Causal^ hence the Universal sub- 
sists in the IntelHgence from which it emanated. The reasoned 
deduction would be, that as direction is individualized in Intel- 
ligence, that also which is directed and governed originated 
in a primordial substance ; developed as force, it becomes con- 
densed into that we know as matter ; that is to say, all the diver- 
sities we know as forces, and all the differentiations we know as^ ' 
material distinctions had their origin in one primordial element ; 
thus the generalizations of Grove, Malpighi, and Darwin find their 
primordial or elemental origin in heat, for that only from its deri- 
vation is universal and unchanging;^ aif^ organized substance, is 
vitalized by the intellectual energy from whence all originated. 
The finite exists in divisional dt&rentiations, the Infinite in an 
individualism eternally prolonged. In this eternal individualism 
we find the Pmndeitt Cause^ wherefrom the Universe arose, by 
which it was concentrated, and in which it exists. Shall we not | 
say^is Iniintte intelligence, individualized in its own substance, ' 
out of which all objective forms flowed, and in which all are ' 
contained, the provident director of all phenomena as contained 
in its own energy, and from whence they^ all emanated — fs the me ! 
sdeemMi mr in die emphasis of its expression — God. In th» con- • 
cepdon there is no room for the proteos matter as a separable 
quality, nor unless individualized can it become as spirit ; mind 
as the finite expression of intelligence, possesses in itself both 
quantity and quality, and as unchanging in principle, in develop- 
ment it becomes spirit, i.e, an entity ; thus as an individualized 
particle it returns to its origin, and has an eternal existence 
because of the Eternity of its Origin. 

The construction of the orb on which man lives is the only 
key by which he can unlock the mystery of creation. The secret 

> Collectively, a proridenee •anoundi Batme in iSbm ieiiM of a superiotendiiies. 
Weind oidmr and design. Whether then be that eaUed epeeial providence** 
attending each individual is another aspect of the same question. Faith answers 
aAnnatively, but philoi^opby finds no clue to such a reaalt; it oiay be, a concurrence 
of circumstances leads to such an idea, but bow abattered it becomes in the garb of 
its fMle. A. B, Cf and D join in a water party, the boat is upset. CoUoqaially it 
!■ taH A and B were providentially saved, were C and D providentially drowned ? 
Many are the instances on record of wbat appears to point to special providences. 
In nay youth I knew a lady, the daughter of a clergyman, who when a child [vayed ahe 
might haie a aet of cbiid'e tea tliinga gifen her; the next day ebe receifed each a j 
present from an nnlcnown donor. For ever after she believed in a special providence ' * 
and the efficacy of prayer. She lived a long and utterly uneventful life. Parnell's \ 

Hermit'^ is considered to contain the philosophy of special providences. Tliere \ 
ii tlia pcaiaDtiaent, Imt no ptailosopby oonld mnafel tba laltfca^ of the I 
■■dilaBiy employed. 
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which research discloses, and which *^does not for a moment 
admit of doubt/' is that the whole of phenomena b connected 
. by a rigid diain of cause and ei&ct admitting of no exceptions " 
(Helmholtz). The boost so loudly heralded of the progress of 
scienceshrinks into a knowledge of infinitesimak arrived at through 
a minute analysis. Principles elude research j only the outer 
barriers in which nature is shrouded have been surmounted, and 
these but partially ; when the demand b made that the unknown 
should be interpreted by the known, at least a known should 
have been presented which contained nothing of the unfathomable 
and unknown. In this spirit the hypothesis is presented that 
matter is all being and itself the Eternal i thb b the ^libility 
of the finite^a speculative dream which fades like the shadow in 
a zenith lidi^* 

Learned tgnonmce b a grand invention, tht sUep awake scheel $ 
it rules and has ruled men in all ages of the world. How many 
are the books written in the wbdom of ignorance. The mate- 
rialistic theory involves incongruities impossible to reconcile j 
who could conceive a thinking and moving amorphous mass of 
carbon or thinking and self-active gases? Are we to pause when 
physics are resolved by physics, and hold them to be results having 
no antecedent impulser ? In all phenomena, philosophically viewed, 
there are significancies which shatter the material problem ; the 
shadowings of the imponderable and eternal, whereby " the car- 
pentry and chemistry" of nature, are resolved into intelligence as 
the primordial factor. Scientific Materialism is the battle-ground 
of Theology and Science. If the Kosmos be the infinite perpe- 
tuation of a thought its basis must be sought in intelligence and 
not in matter, although the perceptive presentment be matter. 
The mandate placed on man is to labour to disclose the unvarying 
laws through which nature is accomplished, till then " he dare 
not rest satisfied, for then only can his knowledge grapple victo- 
riously with time and space and the forces of the Universe " 
{Helmholtz). 

The Darwinian theory, controversially perverted by the Mate- 
rialistic leaders, has given a reasonable explanation of the orga- 
nizations of life, and more, it has lent its aid to the emancipation 
of thought, whereby a juster conception of Deity in relation to 
Kosmic ideas has been attained. The theory must be contem- 
plated in its simplicity — the wondrous and too frequently absurd 
hypotheses with which too zealous investigators have clothed it, 
must be disregarded. In the same way as Religion has been 
crowded by grotesque hypotheses, so has the development theory 
been enlisted in aid of speculative incongruities. Whether the 
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rampant aspect of material imaginings is due to the antagonism 
of thought excited by the hypothesis that being has arisen out 
of not being" (Hegel), or whether from some spirit of hostility 
to Theological teachings, is not clear. On the death of Hegel 
there was a rebound which has thrilled through and tinctured 
German opinion. Schopenhauer took the lead, and insisted that 
all philosophy which had held men in sway from the then time to 
that of Kant was mere university charlatanism." Heine, in 
** the lispings of the time/' saw that materialism would take the 
place of a more wholesome train of reasoning. He wrote, ^we 
have grown out of Deism, our latest philosophers have proclaimed 
thorough Atheism as the last word of German philosophy/' ^ 

I The lima reviewer of works on German materialUm says. It is tueleiis to 
Cij to lude Uie aiiti*ieligioiif cbamctor of much of tbit litentnio; but no on« can 
«fibrd to almt bto vyei to this grave cbaracterii^tic of Gennu speculatton. Atbeium 

is written on many pages of XhU mnteriHlistic literature ; not a timoroas Atheism 
which apeaks an esoteric language, but one wbich comes out in tbe open, dtuplaying 
ItiiiMineiiigfonn with effrontery, iipeaking ita adiHl roughly and freely — an Atbelnn 
actifOy militant, angry, intolerant, and fanatical. It addresse!* not merely prufesiiors 
and men of science ; it speakn tbe patois of the common people." To Biichner, Hell- 
wald, and Max Shultze Religion in any form ia tbe Baatile of tbe human mind. *' God 
did not create the world," rays Buchner, •* but tbe Tbeliit created God." Hellwald 
aays, Tbe task of science is to destroy all kleals, to manifest their hoUowness, to 
show that belief in Cod and reliajion is deception, that Morality, Equality, Love, 
Freedom, Rights of man are lies, and at the same time proves tbe necessity of all 
these errors for human devolopment." Haeckel indulges in speculations wbich go 
to tbow **that each cell in a living organism ba^ ita aouL" Wbat, to put at once 
a leading question, is man ? Tbe reply of not a few seems to be, a bucket of water 
and a few pinches of phosphorus. What is thought ? Thought,*' says Moleschott, 
^ ia a movement of matter witliuut phosphorus no thought." " Geisi and Seele,'* 
wye Haeckel, aie only bigber and eombined or diflferentlated powen of tbe same 
function which we speak of in the most general way as force, and force la a general 
function of matter. We know no matter not endowed witti force, and, vice versd, 
we know no forces which are not connected with matter.** Matter is almoat 
deified. ** Motion and matter," tayt BUcbner, *« are alike eternal." '< All oar life," 
Vo^t somewhere obMrvee, " the life of all organisms, tbe whole telluric and cosmic 
life, is built on the principle that matter remains eternally the same." ** Matter," 
says Wienerj " is and always has been eternaL" No mercy is accorded to teleology 
In any form. How waa tbe world created ? '* Purely through physical and ebemidid 
forces, without organic substance, without a knowo Creator, nay, without a leading 
idea, tbe world exists" (Vogt). What is the parpose of the world? " I'he laws 
of nature,'' according lo one answer, "are rude, inflexible powers, which know 
Mottling of morality or pity.'* *' The search after a canao for the world," says 
Buchner, <* is like going ap an endless ladder." Ricbaid Sebnricbt — who, if he 
writes ironically, mo coarse caricaturist — will not allow men tbe satisfaction of 
believing that they are tbe subjects of fixed, necessary laws; that is not quite 
correct. Nature does« indeed, conduct her operations according to immatabte, 
inflexible, determined laws ; but tbe collocation of tbe foreee of Nature, to use an 
expression of Dr. Chalmers, their relation to each other is accidental. Necessity 
is, therefore, only a special case of chance. Man, the world, all that therein is, fal 
but the product of an accidentally existing universe— one of tbe bubbles on the 
jorfMB of tbe ooaan of Being wbich will by-amt-byv bont. " RoUnet ipeBka of 
pkoto ■• Mdeotaiyanlmalf, and our idatioB to all that llfw to anphailnd 1^ ipeak* 
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U^hat is Religion ? 



Feuerboch, once the pupO of Neander and SchUermacher, 
adopted H^ianism, turned his back on Theology, and at last 
was landed in a pronounced Materialism. He wrote, ^^diere is 
no safety (salus) out of philosophy," and ended by writing, my 
philosophy is no philosophy." His ideas gained many imitaton^ 
not a few of whom formulated their postoh^ on scientific bases* 
Vpgt held the soul was a misnomer for functional purposes, and 
dies with the organs* Bftchner, that Force and Matter were the 
Bible of German Materialism. Schuricfat's Jmmal rf m Mau^ 
riaUsi is Materialism naked and unashamed. Haeckel asserta 
each ceU has a soul, a theory so caustically adverted to by Virchow 
at Munich. Schopoihauersays, No one who really philosophises 
can be religious in answer, it may be said, that no one who- 
truly philosophises but must be religious. * 

what is Religion ? If it be answered that Religion is the 
deep appreciation of a Divine energy working around and within 
us, and which to man is what we design ^d purpose that 
underlies Nature is to Nature, in such a r et rosp e ct Theology,, 
being but the science of an idea, can have no place, it has grown 
out of all proportion, and has an existence only through 
customary acceptation and the absence of reasoning. When 
natural facts are canvassed. Mechanics and Chemistry are found, 
and whatever be their character, they are the fruits of intelligence 
as manifested in design. Man like Nature is an incorporation- 
Matter and Intelligence — dual as phenomena. All technical 
adaptations^ whether of art or of nature, are the result of intelli- 
gence 5 the idea of the artist is embodied in his picture, can we say 
otherwise than that the Factor of Nature is embodied in his work f 
If with the finite and limited there is intelligent direction, can 
we deny this intelligent direction to the Infinite and limitless ? 
In the finite there is an embodiment, what is this embodiment 
but the personification of thought ? All phenomena are judged 
in their presentment as form, the symbol representing the thing ; 

lag of nnn u a speaking ape." Hartmaii !■ confbtaiitljr andtboiougbly peuimiat. 
Tbe world itself stands Helf-conderoned* The life of man is mom miserable because 
more intelligent than that of tbe higher mammals ; theirs is worse than that of the 
ojrster ; and tbe best existence is that of unconscious matter." The Gennan pbaB» 
01 ■MteriaUon ii thoroughly gloomy, it hat bom of tte buoyancy of French 
materialism lifted up w ith hopes of " human perfectibility.'* Scharlebt,nlthoa|;hft 
materialist, says, ** Materialism springs from a conviction based on an experieoco 
that every effort is a failure, and that our position is a comfortless one." What we 
koowoofydiiDloiibei our llliulonf , and ** imfb tbe loat niviiOB goea tbe lost pteasure.'*^ 
**TIm» dying Goethe exclaimed, 'More light.' Not so we. We perish in that 
excess of light which modern pbytiical science sheds on the homing question of th& 
day. More to be desired by us would be that twilight in which thought cannot 
tfaiifa,aiidiB whichPbanta^caBtnditlDod. < My blindnew giye me back agaiik 
ny aenn of daifcoess and of joj.' " 
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bence formf and fjrmibob »e the jey tc tcnut ifcs of the tiioueht by 
wkoie energy they weie conoemd, widi dus dbtinctkm, nat in 
die fiiute the work fiJb short of the conception, whilst in die 
Infinite it is always realized $ thus intdligence becoiines personified 
in its fiKt, judged as an tfhct \ hence intel%enoe is a Creator;, 
fivtber nekher Philosophy nor Sdence wiD carry ns. With 
cnkored man, by the force of the rd^;ioiis sen t i me nt die ideal 
is realized, and the creative intdligoioe, infinite in adaptation, 
htc o mes God. With imcaltaied man, superstitions tanng the- 
pboe of the ideal, the dream of the tuiknown faeoomes a 
tenor or a dread. Theuncnltaredinan personiiieshis superstldon 
in the same manner as the ctdtured man personifies his ideal. 
When man goes beyond a nmple conception of Detty it is 
an outsweHing of finite p erce pti ons to infinite proportions ; and 
when he invests the conceptions with attributes, whether of good 
or of evil, superstitions arise through trespassing on the regions ot 
the unknown. The sense of Religion may be summed as re- 
verence and duty ; intelligently conceived, it humanizes the 
creature, and teaches the abrogation of the self^ by which only 
those equities can be assured which are due to other men. Call the 
sentiment what we may. Religion, Morality, Philosophy, it is that 
rule of conduct first enunciated by the heathen Confucius, which . 
teaches that men should do to other men the like of that he ex- [ 
pects from them — in other words, " do unto others that which ' 
they should do unto you." Had the professors of creeds prac- 
ticed this golden rule of humanity, the world had never been 
amazed by an unreasonable materialism. Theologies are based 
on a priori assumptions, and probably there is as much unreality in 
the varied creedal hypotheses, as there is in that of the Materialist 
who presents matter as the perfected all. What has been the gain 
to man by national Theologies ? We may draw the curtain over 
this dark page of historical recital, and say its object and end 
have been the enslavement of man for an idea. More evidences 
can be adduced in favour of the conception that Intelligence is 
a substantial reality, than can be adduced in proof that matter 
per se has any existence j at its best, matter is but the symbol 
of an underlying principle. What is the gain in the denial of a 
Personified Intelligence ? Do we speak of a thought in a sense of 
a personification ? No ! Yet there never was a thought con- 
ceived but which in some sense is personified either in some 
objective form or in the Ego which conceived it. To understand 
the Kosmos we can only conceive an embodied intelligence as 
its commencement, its object, and its end ; and the living and 
viiihk garment of (jOd" but as the gxfression of His thought. 
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The Incandescent Mist, 



Galileo and Kepler ^ were the precursors of Newton, but he by 
analysing the motions of the planets, came to the conclusion that 
-every particle of ponderable matter attracts every other particle 
with a force varying inversely to the square of the distance, and 
promulgated his law of eravitation, whereby astronomers have been 
-enabled to guage the nrmaments of suns, and to recognize the 
operations of this law even in the movements of the double stars. 
-Galileo began with the study of terrestrial gravity \ Newton hesi- 
tatingly extended the theory to the moon, and it was not until a 
•degree had been carefully measured by Picard that he announced 
his decision and boldly applied it to the planets.^ A great step in 
the knowled^ of physics was attained when it was found that 
rest or motion were indifierent, and that either continued 
until other forces intervene. Kant and La Pbce independently 
-conceived that the space now occupied by our sun and his system 
was once filled by an incandescent mist, which by condensation 
' became the sun and his sateUites. If in respect of our system 
such a state existed, that which we conceive to be space was once 
occupied by a rotating fire mist. The law in its principle is the 
same, whether its energy be expended on a particle or on a sun, 
or on the astral svstem as a whole. Whether such a state ever ex- 
isted must be tne merest conjecture. The assumption is that 
suns are surrounded by incandescent vapours, flaming hydrogen, 
nitrogen, &c. All this is said to be confirmed by the spectrum 
analysis.* There is no doubt all is the result of a law universal 
in application. That a mist impregnated with heat, latent, and 
sometimes partially positive, is possible, but if a universal con- 

' Kepler taught thnt atom;: attract atoms directly as to their 'masses inversely in 
the ratio of the squares of their distance. His law of planetary motion was Uiat 
the orbit of a planet is an ellipse, the 8an being one of the foct; and be announoedy 
4tt a AuidaiMiitiU principle, that every pertielw of matter will rest until it it diiCiiibed 
by other putiden. Galileo held that every body will persevere in a state of re^t, or 
of uniform motion in a straight line, until it is compelled to change that state by 
changing forces. Tbe laws of motion Icnown as Newton's are — " Fir$t, Any cause 
nHikS mm or tends to elter m body** etate of rertorof milfoiiii BotfoBinnetniight 
line. Second. A change of motion is in proportion to tbe impiMriiig foioe, and takes 
place in the direction of the straight line in which tbe foffoe nwiw. Tkirdm To 
>«very action there is aiwt^ s an equal and contrary action." 

* Lagrange said Newton ww foftmiate In bntlng bad tbe system of the woild for 
Iris inoUem, and bad no idea that bis solatitm was ftnaL 

' Tbe general propositions of the spectrum analysis are based on the tbeorj of the 
-emission of light rays from incandescent bodies ; Ibis is mainly due to tbe nebular 
incandescent hypothesis and tbe conception that bent as best is directly eroitteti 
Amn the snn. PenoiMl sensaHoB certainly favours tbe idea, bat personal senwIioM 
as to physical fact* are not always scientific definitions. By what principle in science 
can it l)e shown that sun heat should differ in action from the laws governing beat 
as explained by science. If tbe beat in tbe sun were such that its radiation could 

isit nt n dlsmnee of ninety*twQ mttiloBt of miles, the son itself wooM be vapoffiaed 
llMNragb IboiDtoasity of Ite l a c aadaac sa o , aad would pi aa aii t no compaet oljact fa 
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fls^ration ever existed whence was vitality ? whence intelligence ^ 
\^di ubi supra,) We have heat in dectrical and in magnetic 
afiections, we also can have hoth without the manifestation of 
radiant heat* The evidences deduced from nature rather point 
to vitality than to incandescence as the origin of phenomena : — 

Helmholtz says, **even now we discern in the distant region of the firma- 
ment nebulous patdies of light, the light of ignited gases — hydrogen andl 
nitrogen. Widim our system are distinct traces of matter dispersed like 
powder, which moves by the laws of gravitation, and is partially retarded by 
larger bodies and incorporated with them. Attraction • impels such bodies to 
approach each other and thus are condensed and incessantly become smaller. 
A motion of rotation originally slow became quicker, and by the action ot 
centrifugal force masses would be torn away ana which would continue their 
eourses, separated from the main mass, forming themselves into planets with 
satellites and rings, the |«indple mass being condensed into a sun. This 
nebulous chaos must have contained all the store of force which in a future- 
period unfolded its wealth of action. The force which on earth exerts itselt 
as gravity acts in the heavenly spaces as gravitation " {Prop. Sci. Lect.), 

Thus we have rings, and suns, and worlds whirling in immen- 
sity, obedient to a law which ties them sjl, rotation within 
rotation, suns and their trains sweeping around other suns, 
systems of suns rolling round other systems of suns in concentric 
orbits J and if it be true that the central mass condensed itself 
into a sun," to this all the others must be subservient. Aristotle 
said, all that moves causes us to look for the cause of the motion 
we perceive, and it would be but an endless derivation of causes- 
were there not a primary unmoving power." 

From records and traditions, ancient nations long before the 
Greeks were a people, appear in many particulars to have attained 
an ejcact astronomical knowledge. Smyth says that many assumed, 
to be new astronomical discoveries were luiown to the ancients. 
Diodorus casually mentions that the Druids possessed a tube by 
means of which distant objects appeared to be drawn nearer, and 
the only instrumental evidence of the ancient world regarding. 

vision. The law regarding bent is that Ibe sensible eflectH of the radiation of beat 
dimioi^b with the bquure of its distance. If sun beat be reflected directly as beat 
lo the esrtb, why to tlie menttraom tbroogb which It pamm loteiuelj cold? This 
It alto contrary to tbe proposition that added temperatnras produce only an equaliza- 
tion. All this \s no denial tbat the energy of tbe sun produces the beat manifest on 
earth ; but this energy U due to magaetic and electrical properties. As the know^ 
ledgo of magnotiMn and eleclricity advance they will probably produce as graat a 
cbiuige in Kotmlo coDceptioiu as an advanced geologteal knowledge did when It 
swept awny the catustrophisms with which tbe science was infested. It is more 
probable tbat tbe sun has a greater similarity to tbe planets composing his system, 
than to the igneoos phantom which now rales the scientific conception. The son 
ndet the whole of his system. If by beat, what ts tbe portion Unnns receives ? If 
by magnetic laws it is easy to understand the harmonious relations. If tbe spectrum 
proves any thing it proves light to be a material snbstance, and that light is but tbe 
polar properties of substances composing it io a state of the extremest tenuity. 
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•optics is the crystal found among the ruins of Nimroud. Xhe 
Assyrian tiles^ (3000 b.c.) have the record of a people, the Acca- 
•dians who came from the £ast^ and taught astronomy and science. 
Piazxi Smyth, in his mention of the Pyramid of Gizeh, say$ that 
the position and passages are arranged with an astronomical pre- 
•cision which only could have arisen from an exact knowledge of 
the motions of stellar bodieSj and must have been the fruits of Iong« 
continued and repeated observations. The exactitude of position 
was probably necessary to mark the recurrence of the religrious 
festivals at a time when the sun and the heavenly bodies were < 
•considered to be the symbols and types of the divine energy and 
were objects of adoration.* Diodorus Siculus speaks of the 
Hypoboreans, who had discovered mountains in the moon like 
those of the earth, to which Apollo went once every nineteen 
years (sillegorizing the observation that the moon in every nineteen 
3rearB completes and recommences her cycle of phases) . ApoUonius, 
speaking of the Chaldeans, said they call comets travellers which 
penetrate far into the upper celestial spaces, the period of whose 
return they were lible to predict. In the early ages it is pn^nble 
that many deified names concealed an astronomical meaning. 
The m3rth of Brama is one of them. In everv thousand divine 
4iges (every one a day of Brama) fourteen Menus are invested 
with the sovereignty of the earth, and each Menu transmitted his 
empire to his sons during seventy divine ages. The explanation 
may be found in that the equinoxes go forward fourteen days in 
•each thousand years and that the days in the period make up 
seventy-one years. If the astronomical explanation be true, it 
points backwards to a period of time long anterior to that of any 
tradition. It is scarcely probable the myth could be so accurate 
unless it were founded on absolute knowledge, the complete cycle 
for the precession of the equinoxes being 25,870 years. 

The tropical year is obtained by taking from the sidereal year ; 
by the precession of the equinoxes it being found that the sun 

« 

^ If the mlfiued and broken tabfoti of Asfyria, mora tban 6000 yean old, are bnt 
copies of otbrii which bad nearly ))erisbed, what period la to be assigned for the 
originals preserved with care, but which had mouldered l)> the crumbling effects of 
natural decay t These perishing records, were they origtnala, or were they copies 
■of thooe of a ramoter antiquity } 

* Tba book of Zoroaster, said to be tbo oldest of the astronomical recorda, ipealu 
of a summer dny as being twice tbelengtb of a winter day, wliicb abows it was con* 
f Ued io lat. 49°. 

' The greet apbiox at Gizeh represents Harmacbiaortbe ton on tbe horizon, and was 
•et np by Thotbinea IV, who was devoted to tbe worship of Ra ( tbe sun). Amenbetp 

IV carried tbe worship of the Disc to it^j extreme limits and persecuted all other 
forma of deities except the purely solar gods. The di^c 18 considered to be the same 
as Amoiv— Ka. the creative power of the Deity and the creator and ruler ul Time 
<Blicb). 
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arrives seven minutes too soon, and thus, unless adjusted, would 
•create confusion in the periods of the festivals and the seasons. 
The first year merely meaning a succession of the seasons, Halli- 
burton suggests if the first year was sidereal, regulated by the 
Pleiades, the assumption would include great astronomical know- 
ledge, therefore the conclusion must be that the years and seasons 
had changed ages before the idea arose that the recurrence of the 
seasons was connected with the stars, and then most probably the 
Pleiades were selected and its changes observed and noted. I'he 
point of observation being once determined, the gradual precession 
of the seasons would have been remarked, and have led to the 
correction by observing the apparent position of the sun. It is to be 
remarked that the disposition of the passages in the great pyramid 
show a balancing of stellar and sdar pericSs (Piazzi Smyth) ; thus 
the pyramid stands the imperishable record of a knowledge of the 
past 

In Hindustan and E^pt, the year was made to commence in 
November, but a collation of the calendars shows it must have 
hctn the 17th of March, and that corrections were made so as to 
keepthe Pleiades rising at sunset on anamed day of their year, which 
shows it was sidereal. In Egyptian records this can be traced to 
J 335 B.C., in Indian records to 1306 B.C. The Siamese have two 
forms, the Sidereal year beginning in November, the Tropical in 
April.^ The four stars of the Chinese and the Persians, which 
were said to watch over all the rest, Flammarian says evidently 
refer to the equinoxes and solstices, but that now they have 
no such place in the sky. By turning the Zodiac 60° Aldebaran, 

1 Ancient Egypt had 360 days for the year reckon^ by montbif — with five days 
added. Of this there i^'a' symbolic representation at Acantho, near Memphis. A 
perforated vessel was nhed each day by a priest, of whom there were 360, the 
charge of each being one day. Somelbing similar was instituted at the tomb of 
Oiirtey lOQDd which wero ptaoed 380 pitehera, one of which each day wat filled with 
milk. The tomb of Asymandyas at Thebes was surrounded by a circlet of gold, a 
cabit broad, and 365 in circumference, on which was inscribed the rising and setting 
of the stars and astrological predictions. The reckoning tbe year as 36d days would 
•till be more than a quarter of a day ahort Thua the flnt day of tbe year woaU go 
gtadually through tbe seaiooBy and at the end of 1460 solar years there would be 
computed 1461 civil years, and tbe cycle would again commence. A more accurate 
cycle was obtained by multiplying 1401 hy 25, making the cycle 36,325 yean. 

The Balvloniant divided tlie year Into Inner montlM, with an inteiciJaiy month 
when Icii (alMmm) was jast in advance of the Sun, when he crossed the vernal 
equinox and was not parallel with tbe moon until two days after tbe equinox, 
shorter months of a few days each were added to keep the calendar correct. The 
andent Perslaaa bad M days ; tbe extra boars* were lefit unnoticed for 12U 
years* when an Intertalary month was nd led. After 1440 years, the intercalary 
cycle, the series commenced anew. The Greeks gave SM dayj» for tbe civil year ; 
at the end of eight years they added three intercalary months, of 20 days each, 
tbe phases of the moon being thns brought In comparison with the rotation of the 
earth. Melon dlscorered a cycle of nineteen years: when SSd lonatiens have 
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Antares, Regulus, and Fomalhaut, stars of the first magnitude 
5000 years B.C., would be found nearly in the right places. The 
Indians have also a tradition that there are two stars diametrically 
opposite which pass through the Zodiac in 144 years and 180 
years ; the sums multiplied with each other give nearly the period 
of the cycle of the precession of the equinoxes. 

Josephus claims great antiquity for astronomical knowledge. He 
says, God prolonged the days or the Patriarchs before the Deluge 
that they might perfect the sciences of Geometry and Astronomy 
which they had discovered/' and which they could not have done 
had they not lived six hundred years, because it is only after a 
lapse of six hundred years that the mat year is accomplished. 
Cassini sajrs this is the most remarkable iact of ancient lore dn- 
covered, for if we take the limar month to be 29 days 50 mins. 
36 sees., we find 219,146! days, making 7421 lunar months, and 
this gives 600 solar years of 365 days 5 hours 36 minutes. 
Flammarian doubts the pertinency of Cassini's remark, and says 
had the number been 19 instead of 600 [vide note, p. 319), it 
would have shown long periods of observation i 600 might apply 
to many cycles. 

The Zodiac^ appears to have been a most ancient institution. 

occurred the full moons rfltoni to the noM ilate«: the year and lanation^ are 
nettrly at t36 to 19 (433 b.c.). Roamlas made tbe Roman year ten months. Noma 

added two, thus it was only dnys. Confui^ion in consequence ensuing, a sap> 
plfmentarA month was institnt»*d. The priests having charge (if Ihis complication 
neglected the duty, consulting their own convenience or tht> interests of their 
friends ; ao summer fifetea came to be beM in autumn ; that uf Ceres when wheat 
was in the blade; dI' Haechns when raisins viere unripe. Julius Caesar jafeimul 
this by ndoptinjif the solar year and intercalating a day ever)- fourth year. The civil 
year uf the Julian calendar is 3t^p25, the Tropical year 365 and decimals, it is short 
11 mtn. To remedy this tbe Gr^rian form was invented, making 97 leap 

years in every four hundred years instead of the hundred of the Julian calendar. ^ 
this means the civil and tropical year nearly coincide ; to luid it, if the numbers 
without tbe ciphers are divisible by four it is leap year, 1900 would not be leap year, 
a^UUUwuuid. In 1500, in Germany, the 1st of Jauuary began the year} in France^ 
in 1563 ; in England, 1761. Before this period Easter day began tbe jenr. In 
1750, in England the first day of the year was the 25th of March. 

* The most ancient peoples of which history speaks had n Icnowledge of tho 
Zodiac, and in Egypt it is Ireijuentljr found depicted on the bottoms of the coffins* 
Tlie Zodiac of Dendoiab (800 b.c.) baa more signs tban are now recogniasd. Tlia 
early nations of Asia usually had 2S signs. The Chinese (1 110 b.c.) called the 
Zodiac the yellow way, and dix-iiled it into 2"* parts or mansions, and nameil each 
sign from the brightest stars appearing in them. I'he apparent motion of the sun 
tbey attriboted to tbe atais In Taonia. Tlie Chaldeans bad only IS signs, and callad 
the Zodiac the ecliptic, or yoke of tbe sicy. The Siamese 27, one of which waa 
called Abegitton, or the intercalary moon. Tbe Arabs hiul also 2S, taking as signs 
tlie horns and belly of the Ram. The Persians 28, afterwards reduced to 12 ; the 
aigns were designated by letters, beginning with tbe Lamb and ending with the 
Fishes, Tli^ had alao a Zodiac for the Moon, and pictured both the Solar niiA 
Lunar Zodiacs on coins. Eudemus of Rhodes, says iEnopides of Ohio (4M MX^p 
introduced a Zodiac of IS signs, the Scorpion being afterwards added. 
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La Place says the names of the Zodiacal signs were not given by 
chance. The Bull as the sign of the vernal equinox would date 
from 2500 to 5000 years B.C. The balance marked the equality 
of the days and nights more than 15,000 years ago and matches 
with the climate and agriculture of Kgypt. In a sepulchral 
chamber in Thebes (Egypt) a zodiac was found having the Bull's 
head as the commencing sign, and also in a pagoda in Elephanta 
[Salsette). The Egyptians deified the signs : The Ram — Jupiter 
Ammon,The Bull — Aphis, The Twins — Horus and Harpocrates, 
The Crab — Annubus, The Lion — Osiris, The Virgin — Isis,The 
Balance and Scorpion (Scorpion) — Typhon, The Archer — 
Hercules, Capricorn us — Mcndcz or Pan. Aquarius (the watcrer) 
is found in many PIgyptian tombs. The names of the months 
were those of the animals who accompanied Isis in the festivals. 
The dog being the symbol of Annubus was the commencement 
of the year (Flammarian). 

Lucian says it was from the divisions of the Zodiac that animal 
worship became so common in Egypt. Other writers attributed 
animal worship to the policy of one of the early kings, who 
appointed a creature to be worshipped as an emblem of unseen 
divinity by the denizens of each city, in order to prevent that 
unity among them which would have been subversive of 
his despotism. The consequence followed that the creature 
deemed a holy emblem in one city was an article of food in 
another ; hy this institution superstitions were engrafted which 
bred animosities, and thus prevented the union of the citizens for 
political purposes — craftily making an idea of more importance 
than the substantial benehts which would have arisen from their 
association. The same idea in a different form is apparent among 
modem nations. None hate so deeply as the ignorant when en- 
slaved by an idea. Creeds answer the purposes of demarkation by 
the excitation of the basest and most abhorrent of all human pas- 
sions — Fanatidm^ in the frenzy of its dictates, neither sex, blood- 
ties, nor moral distinctions are respected — ^the result, the enslave- 
ment and demoralization of peoples.' 

Palaeontologists point to arrow-heads, clipped flints, 5cc.,as evi- 

> The onion of devotioii and chivalry prored more attractire than iolitiurjr 
fnDaticisiD (hermiU, monk:^, nnd asceticd). " Eiitbusiaats who nnigbt bave sbnulk 
from the pi!i,'riin's staff seizinl eagerly the sword and trrasped at the dear privilege of 
being men of violence in UiLs world and certain angels in the next" (Crescent and 
the Cross). WarburtoDi In a note, says: '* Plenary indulgence was granted, not 
only to the Temirtars and ^Mpltallers, bat to every Crusader; none ever raqoiiedit 
mOKt or made a more liberal use of the immnnity" (17th ed. p. 24i). 

* "The Mobamedan faith is strictly Unitarian ; the Prophet is only prayed to 
an intercesitor.'* Moslem once, Moslem ever is a proverb of tbe Greeics. His 
very balog It IdenUfted with bis faith ; it is interwoven with erery action of bis life ^ 
it if tlie ionfce of all bis pride, bope and comfort Among nt, too generally, our 
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<lences of the antiquity of man's residence on the earth. In the 
astronomical lore of the ancient world, so long a dead science among 
western nations, is an evidence that prehistoric man was not the 
unintellectual savage he is so frequently depicted to have been. It 
is idle to suppose that only within 4000 or 6000 years man was 
the intelligent creature he is now found to be. If astral cycles 
of 25,000 years were matters of observation, it goes far to 
show not only that there have been cycles of civilizations but 
also cycles of science, and it may be that the scientific knowledge 
of this time was exceeded by the denizens of the buried continents 
over which oceans now flow, and that these astronomical dicta 
were preserved by traditions based on truths and perhaps are but 
relics of perished peoples. If the knowledge of the astronomical 
cycles which appears to have been possessed by ancient nations is 
more than guess, we have a period of knowledge, by many 
additions, exceeding that period which history assigns to man as 
possessing the power of intellectual abstractions. In this view it 
is possible Suleiman and the pre-Adamite kings with their atten- 
dant genii were traditional allegories of knowledge and power and, 
it may be, the dwellers on the earth had compassed a knowledge, 
thousands and thousands of years before the so-called historical 
era, and far exceeding that pourtrayed, or which science conceives. 

Greece is assumed to be the cradle of Science, but when Gizeh 
first bared her naked ^ides to the heavens the Greeks were hordes 
4)f savages, or at the best tribes spread over a few square miles with 
a hnccA, village as the ca{Ntal. If the treasures disinterred at 
Mycenae (as phuisiblv suggested) were not reh'cs of art pertaining 
to the people, nor the tombs those of Greek kings and Trojan 
heroes, but of predatory Scandinavian chieftains, it mars the 
evidence the discovenr was supposed to give of the artistic con- 
ceptions of ancient Greece. Around Greece were higher chri* 
lizations which abounded in a deeper knowledge. If traditions are 
to be relied on, Pythagoras learned both from the Gymnosophists 
and from the Egyptians. Thalesand Plato both visited the columns 
of Hermes, and are said to have returned enriched with mystic 
lore obtained from the priests in the Temples of Egypt. 
Wherever the Greek obtained his knowledge he preserved the 
record and bequeathed it as a legacy to the future ages. Thales 
(ob. 548 B.C.) is said to have calculated eclipses, and Pythagoras 
(ob. 497 B.C.) had a great knowledge of solar physics, but the 
while there existed in surrounding nations a more subtle kixnr- 

religion is of onr life a thing apart; *<with the Moslem it McaM ta be ever 
4ietaaliz<ed.'' "He tlenpisi*g the Protesfnnt, wljoni tie call* prayerle?)!. fl»* looks 
4oirn cm Hie Rooun Catholic and tbe Greek a« uioialurs '* {Crescent and the Lrost, 
§p» 5j«iMl 04). 
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kdge than tliat to which they had attained. In philosophy high 
and bright names belong, both to the Greeks and the Romans, 
but when all is said, probably they were but imitators and com- 
mentators, not the initiators of their particular sciences. 

It is said that astronomy,' from its nature, must remain in hypo- 
thesis ; yet whatever the hypothesis on which the system is based, 
it must be granted, that the consonance of motion is due to the 
universality of the governing law, and hence arises the assumption 
that the planetary and the whole astral system was once a con- 
nected mass with uniform motion ; unless so, it were impossible 
that one law could subserve the whole design ; at least this explains 
why in our system all the planets move in the same direction 
around the sun, and why all rotate in the same direction 
around their axes, and why the plane of their orbits and those 
of their satellites coincide.- Astronomy is divisible into three 
periods, the observations of apparent motions and the discovery 
of real motions, the laws of planetary revolutions and the causes 
of those laws. As knowledge advanced the genii of Kepler gave 
place to the vortices of Descartes, which in turn yielded to the 
antral force of Newton (gravitation). Newton said, ^^The assump- 
tion of action at a distance may be made to account for any- 
thing.'' It is the office of philosophy to inquire for ultimates, 
however infinite in time they may be ; as by thinking of their 
possibilities correct conclusions are arrived at. How frequently 

' The symbolic mennincf of the Titanic myth is that the forces of the Universe 
and the order of nature depend on the union of heaven and eurth (C. Miiller) 
Fourier con«iUerK that the temperature of the ether through which our planetary 
syetem ranget i« doe to cilorllle nuilalioii fran all the bodlet in the Unifeno," t a 
tbe MDsible fact of heat, is due to a friction of the particles, In other words, electrical 
action. *'The world of sensible phenomena reflects itself into tbe depths of the 
world of ideatf.'^ Similarity in movement with the spectrum aid subjects astral 
tediet to non'0 inteUfgeaoew • ITranography is limited to tlie conceptlona of folnnef 
motions only being revealed to tbe eeiiiM. The determination of its curvature gave 
the measnre of the mai^nitude of our orb, which Pliny termed a point in the im- 
■wsurabie Universe." " liy the vibrations of the peodulum we are able to con- 
dttdethat the equality of the temperatare of fhe ewtii ban been nainteined; the 
—ciianged velocity of the earth's rotation furnishing the measnre of its mean 
temperature." The insit^ht into tbe lenglh of the day and tUr Itott of the ghhe 
leads to a knowledge of the thermic condition of the earth. The velocity ot tbe 
TOteUon dependi> on her volume; if cooled the axis of rotation would be shortened, 
and a decrease of temperature would be accompanied by increased vdoeify of lotatiott 
and diminished length of day. Since the days of Hipjmrchus, more than two 
thou^nd years, tbe length of the day bnt rertaitdy not iliintnisbed by of a secood ; 
we Icnow therefore, that the mean of the teniperatuie hiis nut altered. 

• ««Tbe ftf« principal phe o awea a of the aolar qratam w^Fk^, tha OMftont of 
the phinets are in the same direction and nearly in the same plane ; 9tC$ndt tbe 
satellite« are in the same direction an those of the planetif ; third, the motions of the 
rotations ol these bodies and also of the sun are in the same direction tu the motions 
of tbcrtr projeetioaa and in plane* vaij lltlto hMltoad to each otiier $ hmikt Um 
aMil aaeantikityef lha oiMli al th* ptaato awl tlw aatellUai tto gffiat 
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assumptions, which at the first blush appear to be absurdities, 
pave the way for the attainment of great truths. Who but by 
demonstration would have believed that the observation of two 
lines in the spectrum of light would have been the means of 
unfolding the constituents of the sun, the planets, the fixed stars, 
comets, and nebular mists, or that an observation of the oscilla- 
tions of the chandeliers in a church would, through their swing, 
have disclosed the principle by which the astral systems are held in 
their places, or that the accidental contact of a magnetized spatula 
with the limbs of a dead frog would have made known the 
metallic bases of the rocks, or a method by which intelligence 
could be conveyed from world's end to world's end in a few 
moments of time, or that sounds could be audibly interpreted at 
great distances. 

The incandescent mist theoiy^ is accepted hy Science as the- 

flccentricity of the orbits of comets, and their inelinatioiis at the lame time beioj^ 
entirely indeterminate." {Systeme du Monde.) 

La Place assumes the |)ermanent i^pilarity of the motions of the solar sj^tero, 
and addaoaa as its fact tbat the oiblta or tiie planets are hearty circular and nearly 
In the aame plane, 3nd the motions all in the .same direction, viz. from west ta 
east, and in orbits of ymall eccentricity and slightly inclined to each other, their 
secular inequalities periodical and included in narrow limits; so they will onlj 
oscillate aboat a mean state and will never deTiate from it, except by a very small 
qoantity. The edipUc will never coincide with the eqmitor, and the variation in the 
ioclination cannot exceed {Sys. du Monde,) 

The smallest planets have the largest eccentricities, and when new planets are dis- 
covered which have a greater eccentricity the masses are also smaller. If the rule 
waa Inveiae, e.g. if the oiUt of Japlter were aa eccentric as that of Mereory, the 
stability of the pianetiiry system would disapi)ear {fFhewell) La Place says — '« "We 
ought to believe . . . that a primitive cause has directed the planetary motions.'* 
Whewell says — The laws of motion alone will not produce the regularity wbicb 
we admire in the motiona of the heavenly bodiea." {B, T., p. 100.) 

* Saportu, basing an hypothesis on the speculations of Heer (on the assumption of 
the incaridcscent hypothesis), presents a theory of the cooling of the earth, com- 
mencing at the Poles, hence making them the first inhabited spots on the earth. 
(Bnflbn's h> pothe8is)---GommaDeing Tram tUa period be asramea tbat the teiminatioii 
of the Azoic period coincides with the cooling of the waters to the point at which 
the coagulation of albumen doe.«' not take place ; that organic life ap|>eared notin con» 
tact with the atmosphere, but in the water itself; and he holds that at the North Pole,, 
or near It, there only life was prodnctive, tiiat la in latitude 50^ or dO^, or b^nd lt$ 
and in illustration, instances that theoldettand richest fossiliferous beds occur in these 
latitudes; that the Silurian formation occurring in the north extends as far south 
as 25° north in Spain and America, but that the most characteristic beds are found 
lo Bohemia, England, Scandinavia, and the United States ; tbat the Laurentian rocIc» 
have their highest development Id Canada; that the Palaeozoic rocks are north of 
the great lakes of Amf?rica, and appear in BafTin's Bay, Greetiluml and Spitzbergen ;. 
tbat it is the same with the Upper Devonian and Carboniferous beds before the coal 
formations, extending as] far north as 19'^'^ and citing D'Archiac, holds tbat the coal 
beds are continuous norttiward, and become oxoepttonal south of 35% heaoe he con- 
cludes that climatic conditions were not everywhere favorable for the formation of 
coal deposits. He asks when the Polar regions were inhabited by the same species 
■8 Eurojie, whether they could have been exposed to conditions which turned their 
•nmmer into a day of many moDtbi' dnntiOD^ and their wlater to nlshta of a pro-. 
portlonato eogtb? A temperatowio aqoabtoaatoiavoiir the growth ofcfyptoga^ 
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Kosmic explanation by which Suns and Worlds grew into being. 
Gravitation as a correlative force is equal to Kosmic emergencies, 
as an isolated force, but passively expressing weight or a pres- 
sure to the centre. If we conceive the Kosmic energy to be 
vitality, the secret of organization would be found in an expan- 
sion from the centre ; and if, as is held, there be but one rigid law 
which (however diverse in action) rules all phenomena, it is no 
assumption to say that every particle of substance whose sum 
constitutes the Universe is vitally indued, and that the law which 
made the Kosmos a unity is universal, then the diversities we 
know as inorganic construction and animate organisms are but 
differentiated sequences arising from principles and forces instituted 
and marshalled by law. And when we seek the tie-bond of the 
astral system, in the force which links star with star^ the mediate 
cause of their heat and light is the effect of the same law expressed 
as magnetical and electrical action, which alone fulfil the 
required conditions, originating in the polar power of the pri- 
mordial substance. The consolidation and disbanding of substances 
is synchronous in act,^ repulsion (centrifugal), and attraction 
^centripetal) blend — a single action arising through an antagonism, 
beginning and ending in each other, and thus inducing rotary 
motion, a single principle in infinite adaptation, for when there 
exists the impulsive rush there also exists the elastic repulse. 
When expressing the unity of law we can say, with the author of 

planU appe.tri, he says, incompatible with the alternatiooa of a long day and a long 
Digbt, tli8teqiiabillt7,efen to high latitudes, may be effected by fog-i, dae to the warai 
southern oceanic canencs, such as occur in the Orkneys and in Bear Island, 75° north, 
rendering tbeir somiDers cool and wintera mild — the fogs preventing terrestrial 
ndiation. In aid of bia bjrpotbecit, lie sagt^ents that during the formation of coal 
the sun beat was not distributed over the gluix' as it now is, because the son bad not 
arrived at it? present state of condensation. In the Miocene, hf >ay«i, there were in the 
Polar regions a profusion of genem which now are rarely lound north of 40% according 
with the theory of An Gim, wbo twenty yean ago showed that the representa- 
tiie elements of the United Stite^ Flora were previoiLsly denizens of high 
northern latitudes, and were driven south by the glacial cold. Thistleton Dyer has 
an hypothesis of plant distribation the reverse of Saporta's, and his method is entirely 
-dilfisient. Sapoita, loolcing to the past, asAomee that the Flora weie more localized, 
■lore specialized, nnd thus mora harmonized with the coodittooa to which the 
^rth irj early periods has been successively subjected. Dyer, on the other hand, 
loolcing to the present, makes it appear that the Flora in affinity and specialization 
aoe in harmony wifli the eonditloDa to whieb they must have been mbjected daring 
lecent Geological time on continents and islands, the configuration of which being 
much as are now found on our globe (^Abridged Farewell AddreUf Sir J, Heater^ 
Pres. Roy. Soc., 1878). 

1 Shoold men in tlie progrewea of their lewarcfaes discover fliat ttie phenomena 
Bowdasaed by fliem under the heads of aitraetion and repulsion, although appa- 
rently opposite, are really closely allied . . . they will not have discovered a 
new cause, but a new resemblance (new to them) among phenomena, and will only 
hmw€ advanced one atep fnrttier in peivalving the timiwcity of Natnre (Sttnopsie, 
AmoWe Elem, Fk^t.). 
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the ysstigts 9f Cnathn^ <«tlie tear which Mk ftom diiMhood's 
cheek is ^obouor thtoi^h the eficaqr of the tame hw of the mutual 
attfacdon of paiticlet which made die sun and the pkmecs round ** 
(2nd ed^ p. 24), or with Tyndall,^ that the ftiroe which rounded m 
tear had its action on a planet." ^ 

In meciianict, two balb in notion striking a third at rest 
exactly at its opposite poles, no change of position would result, 
because of the equilibrium induced by the opposing forces, but if 
this central line were not exactly hit a spinning morion would 
occur, with a disposition (the force acring unequally) to fly oflF at 
a tangent. Rotary motion becomes orbital through a continual 
indraught to the centre (vide Le Sage's Theory of Grav'ttatioriy 
p. 216). In illustration may be adduced air currents, which 
always flow towards a common centre. This motion is also seen 
in the whirlpools, in water running through a funnel, and in 
** dimples " or eddies in rivers, the motion being relatively swift 
at the centre and slower at every movement towards the circum- 
ference. 

To speculate on ulti mates, in synthesis we have phenomenal 
nature, in analysis the incandescent mist, in its genesis motion- 
less, the velocities by which we are surrounded being but an 
aggregation of the primal rotating impulse, orbital motion arising 
through the attenuation of the primordial substance, caused by 
its continual rotation ; thus would arise a bulge at the equator and 
a flattening at the poles. Thus ring after ring might fly off from 
the outer circumference which, when severed, would still rotate 
around the parent mass, and by inequality of cohesion would 
break up, and through central action the severed portions would 
assume a spheroidal form and rush around the central mass with 
a rotary movement on its own axis. The disintegrated portions 
would be subjected to similar action, and would in turn 

' To nccount for the coniititation of the Uniferi« we b«ar of elemental apiti«n» 
duhio^, GoUidiDgi, otcillatioiM, and " the ryUunic pUy of Natafe»" aa Uioqgh 
mrntSm wm **m sosfMloii ipdim mfMndtd/' and mm wImm aeeiiliiit alow 
fndMid oidarly amrangmnML What can be the cooception of tUtimate purpoaea, 
when, aa a acientilk exjHMition, we read, ** that ages a^o the elementitl consU- 
toeota of oor rocka claatied togaUiar and prodtteed the moUon of keai, which was 
tibw Qp by the •tbtrnd cttritd away throogb atoUar ipMa. UUlmii^mfe^tmr 
minwB we are concerned !" la it not SMre inrobable " that thia claahiiw of the 
elemental eonttitaenta of Uie rocks" was produced by the interior action or an alti- 
■Mte unit, which not only caoaad the rocka to be, but through which aiao waa iaati- 
iBtad the notion whereby the eoUWona of tfaeae e la ai en tal eonatitoenta aroae? 
The Halt of force was no creaUm of the daab, bot the analor of the daab. Were the 
beat cmrried away and iott for ever (in n material perception) in wbat would the unity 
of the UnifeiMf whera a particle ia a oeceaaity to every other particle, conaiat ? The 
^■Milloa of haat". la ca a aal t a M a iii nhaaoawa aa tto aeUaa of a foiee, bot if 
U be *Mott to « for mm" tt wook Mrin Jba aqviMy of cnatfau nita^f 
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throw off ring^, and give rise to ^tems with rotary and orbital 
motions, and thus there would arise suns and their sjrstems and 
astral systems. The original motion pervading all the separate 
masses, in all of them there would be the tendency to fly away 
In a straight line, but which would be restrained by the pull of 
tiie parent mass. Although all motion is a continuation of the 
primal motion, there is what is called an antagonism of force, repul* 
sion or extension, and attraction or gravitation, or a pressure to 
the centre. Thus, strong in its central point rotary motion con- 
tinues ; weaker in the extremes of the circumference of the original 
mass it becomes orbital motion. 

Comets are supposed to have no rotation on their axes ; their 
course, an elongated ellipse, is probably due to the extreme 
tenuity of the substance of which they are composed, gravitation 
being exerted as the merest cohesion. If Tait's electric theory 
be combined with that of Huggins, viz. " that the spectrum of a 
comet may be justly regarded as that of carbon," and with 
Reichenbach's magnetic postulate of light, and Tyndall's propo- 
sition, that light is never apparent unless it has some material 
particle to reflect it, it is possible that in the comet we view the 
first process of the Kosmic condensation of heat permeated by its 
conditioned facts, electricity and magnetism. In this view flaming 
photospheres may after all only be magnetic flames, bearing in 
their volume the properties of the substances from which they 
emanated, and light, instead of being an undulation of the ether, 
is matter in its extremest state of tenuity, the luminosity the effect 
of the polarization of the incalculable myriads of myriads of par- 
ticles which go to constitute a ray. If Reichen bach's theory of 
the magnetic luminosity of substances be true (and it seems to be 
tiqiported by the spectrum analysis), then light itself is in the sub- 
stance. This position granted, it would show that in the earliest 
historic ages man had not only attained to a knowledge of high 
scientific and Kosmic results, but also that he allegorized it in his 
creeds. The scientific correctness of the creative command 
(Gen. i. 3), ^ Let there be light " can be conceived. Light then 
became the presentment of objective forms, light cansolidated as 
sdbstance, presenting ^enomena iridescent throu^ an intemal 
action. 

Tak's idea, if I read it aright, is that comets ave accompanied 
by an electric lepubiony haiely babmced by an electric attraction^ 
dfawn powerfiiUy towards the sun in concentric, elliptical, or 
pr*i>ftKf> curves, and only prevented btm fidling into die sub^ 
atmee of the sun by the ebrtic spring or tiie revubioiis of their 
atmospheres, in other words, by polar properties, the positive and 
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negative, magnetic or electric facts. Through electrical action by 
the presentation of the poleSi we sometimes have a manifestation 
of vivid heat, and when in combination with magnetism (electro- 
magnetism)^ a cone of flame is raised, of so intense a heat that in 
the arch diamonds are dmifaud} In the aurora, an electrical or 
magnetical phenomenoo, coloured flames and an intense white light 
are seen, but without any manifestation of heat (iii/rir, p. 35 1). 
The flaming prominences occasionally seen in the outer envelope 
of the sun, whatever their height, sometimes dispersed in a 
moment, suggest that they are magnetic efl^cts. This view 
receives support from the diferent appearances the corona of the 
sun presented in the eclipse of 187S (observed in America), and 
that of 1868 (observed in India). If the sun be but substances in 
a state of incandescence, its appearance would be always the same. 
The dif{erences in the appearance of the corona at these periods 
would be quite consistent with the theory of magnetic emanations,' 
but not with an incandescent theory. In considering gravitation 
as a correlative force, many Kosmic difficulties are got rid of. If the 
scientific idea be true that there is no force independent of other 
forces, gravitarion is a correlate force and may be transmuted into 
electricity, magnetism, or motion. Collectively (as has been 
argued) they are conditions of a general and universal principle 
(heat).^ Thus phenomena having their origin in heat (active or 

* Davy showed that a Leydeii jar could be charged with voltaic eiectricitj. 
After (iMcribiiig the batt«ry vriUi which he nMde the experineat and the fonm* 
tton of an ucb by the electrical itrnition of pieces of 1 imrcoal, be says, " When 
any substance wns intrcMliicetl into this arch, it instantly bmime ij^nitivl ; platina 
melted in it as readily as wax in a cotuuioii candle } quartx, the sap^ire, magnesia, 
lime, all enteied into fiwioo ; Iragments of dienoad end points of charcoal and 
plnmbBKO npidly dimppeated and seemed to evapwetn in it, etren when the ooaoec* 
Uon was made in a receiver exhausteil by the nir-pump ; but there was no evidence 
of their having previously undergone fusion" {vtde note, ^. 18, TyndalTs Notes on 
Elec, PAe.), The same effect is said to have been produced by Cosmo de Medici III 
by afoting a diamond beneath a Tsdiirlwiisen leot. In some fonn or otiwr cariion 
appears to be the base of all oiganixed tubatancea. la it the onit of matter in its 
fiirst objective form ? 

^ That the heat oi the sun is magnetic appears to gain countenance I'rom the 
^xperimeati of Naoeari and Beliati on the phenomena piodooed by the passage of 

electricity on rarefied teases. It was shown in some cut;es that the lyction on the 
■galvanometer was due solely to the direct action of the magnet of the coil. And in 
•an experiment to determine the beating effects in the neighbourhood of the elec- 
trodes, it was fonnd where tlie electrode was negative alioat eight times moio lieat 
was developed than when it was positive. It is also said that daring the aarora 
Irarealis the intensify of the scintillation of the star.s is remarknhly increased. This 
would appear necessarily to result if the aarora be due to magnetic actiun, and that 
whether tlie anroia Im a solar or telluric eA^ 

* Prout, speaking of electricity and magnetism, says : ''These energies, as we are 
acquainted with them, are probably merely accidental and peculiar modifications of 
the real energies, which in their elementary form may be something altogetiier 
diflforent and qnlte onlrnown to in." •* The forces of gnfitatton» tiMrtfM and attnction» 
vppear to he asMwiated^ and reside in every indifidoal atom of natter la the 
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/atent) are continually reverting to the primordial substance. 
Heat is universally present, latent or negative in the cold of 
space, positive or active when elicited by friction, and it may be 
said through the motion of the molecules, although always present, 
their motion is but a manifestation of heat. As all the planetary 
bodies are magnetic there is a double action, attraction and repuU 
sion, always at work. The sun as a magnet would be both posi- 
tive and negative, now attracting, now repelling, positive as 
regards his system, but he with his associated suns careering on 
their way to complete their cycle, are probably all negative to that 
Sun, which controls the motions of the cycle. The rule, whatever 
it be, which rules a planetary system rules also cycles of suns, con- 
stituting but a part of a greater cycle, cycle following on cycle^ 
each sun of a cycle would be positive to its own particular system, 
but negative to the greater cycle, but all suns of cycles would be 
negative to the great positive centre around which all revolve. If 
the nebular hypothesis has any meaning, all suns, cycles of suns, and 
astral systems must be dependent on one common centre, the energy 
of all being but the interfused energy iM^otten by the great positive 
centre. £nergy implies will, i. the transposition of will into force, 
thus the energy of the universe is but a reflex of the great central 
power, out of whose energy all being arose. The Kosmic ulti* 
mates have thus far been deduced on mechanical, or, it may be said, 
by a nuiterial method, but whether the great central nucleus is called 
Uod or a cause, we fall l»ck on Aristotle's unmoved but prinud 
mover ; call it the providence of the Universe, it is the vital 
intelligence we know as God. 

In this presentation we have no capricious God^ at the circum- 
ference of every wheel, the prime mover cannot escape us ; all 
then becomes the ultimate presentment of the primal fact con- 
sistent in every impulse, the concentrated perfection of Mechanical 
and Chemical energy 3 and so intimately connected is wheel with 

UnlfeiMt** '*Tlie polarisloif forcM, on tbe other band, are evidently diMoetated, 

and reside in different parts of f fie sjime mass, hence this mass can in no instance b*3 
a matbemttticai |K)int (or atom), but must consist of at least two equal |)arts ; hence 
also, lu all matter appears to possess polarity, matter must exist in the state of muss 
or moleeole, eadi of wfaich molecnlea muat occupy aetoal space. Thoa the fonsea 
of gravitation and polarization are quite distinct. Tbe forces of gravitation are 
probably primordial and co-existent with matter; while the forces of polarization 
tia¥e more of a derivative or resultant cbaniGter,ttnd are evidently subordinate to tiiose 
of gmvitetkin* Tbe quesUoo natarally ari aaa A io Ibeie difleirent foreea lelated to 
4Mie aootber? Do tbe forces of polarisation consist of gravitation in a state of 
aeparation, or do tbey rp<iult from tbe motion of tbe molecules on tbeir axis? (0. T. 
pp. 46, 47). GroTe's correlation of forces (in tbe sense of transmutation) answers tbe 
qoettion. ** Tbo motion of tbo molecaleii upon tbeir asoa coidd not oecni witboiit 
the action of heat, and if nit tbe foiosi be but tbe resaltantconditiona of beaty gnifi« 
latioB and all otber foicoa are oonieqaeneea of tbe piiacipl«» beat. 
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wheel, that the machine presented for contemplation is homo- 
geneity and order. So precise is every movement and every con- 
sequent formation, that the mightiest combinations have no more 
providence attending them than have the minutest particles. The 
provlfience displayed is that grandeur of thought presented as a Universe; 
and in the infinite diversities, appropriations and condensations 
of particles constituting the great whole, is found the workings 
of an Infinite intelligence ; and in this exposition there appears to 
be ample room for spiritual possibilities. Call ail this speculation or 
what you may, it is clear, whatever the primal factor whereby the 
primary motion was first instituted, this primary motion in the 
infinite diversities or transmutations of cnnditioiial force would 
keep the planets in their places in the solar SYStem, and suns 
in their places in the astral system, and each cycle as it revohrea 
within its cycle in its place ; for all stellar bodies are but links in a 
chain^ interwoven in a web of mutual relations, subjected to 
one pervading influence, extending from the centre to the furthest 
limits of the great system." ^ 

Both Uelmholtz and Mayer must have imagined the possi- 
bility of mvity ceasing on earth and being resolved into heat.^ 
They cafeulated the amount of heat which would be evolved 
on a sudden stoppage of the motions of the earth, by which tt 
would he resolved into an incandescence, and be piecipitaled 
into the sun. By the enunciation of this theory they must 
have conceived that gravitation coold exist, when gravity, ex- 
cepting as elemental heat, had ceased to be. Pendulum ex- 
periments show that the attraction of gravitation is determined 
solely by the quantity and density of matter. 

The solar system consists of a Sun and the Planets (including 
the asteroida, in number 191),' and their Satellites or Moooa 

* Comle calculated the rotation of th« solar ma»8ei and arrived Jit the concl union 
'* tbut rottttiofi exteivled in every case to the actual sidereal revolution of the planets^ 
■od Uwt the roiatlOD of tbe primary planeto In Vk% mftniwr con w p om tod with tbe 
orbital pericxl of their secondaries.*' Th*' theory chains depth when it is fomiAtiM 
Moltiple stafM hnve a " revolutionary" motion around each other in ellipses. 

* 'i'be Astronomer Royal rCumberland), speaking of tbe nebular bypotbesifl, and 
Mwming Nilnitti, wnfx **Thm oaadtMatioii woold pratee vmmmm h&tA,mA 
thus account for tbe beat of the interior of the eartb." Spectroscopic analysis shows 
a variety of materials in planetary compositions. The density of the earth is 5^ 
times that of water, the sun only one of water. What the sun was be could not 
«ril,«<butlt iaamyUgtat oiMtafelnM.'* As to tbe earlfe. Mi •ODdanlsii w 
"tfaebl^hand prominent parts of the land are made of something light, and the 
heavy and dense parts are tbone covered by a considerable quantity of watef whicfa 
have sunk deep into tbe central lava on which all things are resting ! " 

« 8dMMo IHM ifjMtodiMr th* wiMwMatho tbeofjr oTm «dqiloM«iirid ; yet talka 
history of Biela's comet there is warranty for such a supposition. Wt* have not in 
tbe disintegration of a comet, tbe disintegration of a world, hut of the nebolooa 
matter of which, science tells us, workb w«re formed, then the law being as imperatMe 
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(20), Aerolites, Nebular Mists, and Meteors. The Sun the 
centre of energy by which their motions are controlled, im- 
mense and magnificent as he appears to be, filling our firmament 
as with an individual power, is yet but a particle of that immense 
immensity termed the Universe. So great is the distance from 
sun to sun, that the Sun and his dependent train, if viewed from 
the nearest of the fixed stars, would appear but as a streak of 
light, a confused difRision, a nebular mist. It is computed a 
ray of light from the nearest of the fixed stars travelling with its 
leputed velocity would continue its course three years before the 
transit was arrested by the earth. The diameter of the sun is- 
850,380 miles, the volume i ,245,000 times that of the earth and 
720 times that of all the planets, their satellites and all Kosmic 
particles interspersed in his system. He moves through space 
five miles in a second of time, and rotates on his axis in twentr-^ 
five da3rtf ; his distance from ' the earth is con^mted to be 
92,093,000 miles. A railway train travelling thirty miles an hour 
would require nearly 347 years before it could complete its- 
joitmey from the earth to the sun. Pythagoras, who reallv may 
be esteemed the fiither of western astronomy, supposed tne sun 
to be distant firom the earth 44,000 miles, Aristarchus, of Samos, 
and afterwards Ptolemy, Copernicus, and Tycho Brahe, com- 
puted it at 4,800,000 miles. The most eminent astronofiiers 
since have attempted the solution of the proUem.^ The- 
sidereal cluster to which the sun belongs is surrounded by two* 
rings, one very remote, the nebulous milky way, the other com- 
posed of stars of the eleventh and twelfth magnitudes, to which 
the term milky way is also given (W. HerscluS). 

ia the particle an it is in the maas, in the contempiation of i»ci«nce the fate of the 
mvDiftoeDt Sirim, or of the lolar wfnAtm^ migiit be tlMt of BMaTi oonwt 

The last four of the asteroids wt re disjcoverecl (1878) by Prof. Piters, cf Hamilton 
College, Clinton, N.Y., who appendj* thedat«« of their discovery, and haa given them 
Uiefollowing names : No. 188, Meoippe, Jane 18 ; 189, Phthia, September 9; 190» 
IflMiie, SepteBber SS ; 191, Kol9ft» SepMwr St. 

■ The dlfficolty in arriving at astronomical pieeiiioe if shown in tlie various 
attempts made to define the (distance of the son from the earth. Kepler, after 
stedjriug Tycho Brabe's parallax of Mam, coocluded that the tun was at least i'i^ 
■mioae of mlbw dfelnit. CaMtaii woilred Hie erieaMloB moie enoCIf , eiidatMHMd 
it was not less than 85,500,000 miles. Locaile at the Cn\)e and others in Europe 
redaced it to 82,000,000. By an observation of the transit of Venns, 1781, it was 
iocnMMed to 94,d00«000. In 1190 other obsenrationt were Made at various stations.. 
lBliSSEiMihe»ide«bedieleBce95,874,aeanllef. HaMtr, frovliie tebki effiiB 
■oon, gave the snm as 91,139,000; Le Verrier coaipated it to be 91,330,000, oor- 
Msponding to a dimnnition of the diameter ^ part. Stone (Greenwich) found an 
enror in ibis compiitatioa which, corrected, made 9 1 ,130,000. Niewcombe ( A merica), . 
by the seme method Le Venrier had pufsned, gave thecalcolellon ee 92,600,000. 13^ 
Foocault's expeHnents on the velocity of light ttie 4hrtence became 91.400,000. 
WiBoeclce'tf statMnent is 91,200,000. Newcomba, bjr a calculallaa 9l Iba panUac 
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It was supposed hv Sir Isaac Newton that the rotary and 
orbital motions of the heavenly bodies originated in the primary 
impulse received from the hand of the Creator as they were respec- 
tively launched into space. This theory predicates the mutual 
gravitation of bodies and the counterbalancing action of the 
centripetal and centrifugal forces ; but there were difHculties, 
the bodies were not only attracted by their primaries, but hj 
each other, in accordance with Kepler's laws, no two bodies can 
interact on each other without immediate contact, unless by the 
intervention of some potent medium. A vacuum is not expressed 
by Newton, but it is implied, or he would not have trembled for 
tne stability of his system, as if left to its own internal provi- - 
sions there were threats of derangement, and he felt impelled 
to call upon God to avert sttch a catastrophe, by supplying from 
without that which he did not suppose existed within the system.^ 
Calculations led to the conclusion that the irregularities and appa- 
rently incipient derangements would reach a maximum, and then 
there would be a gradual return to the condition of primaeval 
equilibrium, and a progressive tendency to react in the opposite 
direction, action and reaction succeeding each other, so it was con- 
ceived that the irregularities, like the oscillations of a mighty pen- 
dulum, would serve to mark the hours and moments of eternity/' 
This conception of the laws of the internal arrangements and move- 
ments of the system, with the apparent mathematical evidences 
which have been arrayed in its support, must be regarded as a 
triumph of human goiius. *^ Yet even while overwhelmed with 
a sense of sublimity, one cannot suppress a feeling of sadness as 
is contemplated its cold and mechanical lifelessness* It is like 
a machine left, when wound up, to its own action, its maker with- 
drawing his personal care. Looking thus on the system of the 
heavens, it is. only by a painful stretch of inductive reasoning a 

of Mars, altered bis opinion to 92,200,000. Stone ifl suppoied to hnve made the 
nearest ii|)|iroach to the true diataocpy 92,000,000 — for which he received tfir Society' 
medal. Tbi« di4tance was accepted as the true one, with a probable error of 
300,000 mlleg. Tbe disteiioe sapposed is that tteted In tbe teit Strange to say, 
tb« Astronomer Koyn\ of Scotland, by calculntinc^ the dimensional features of tbe 
j^eat Pyramid (K^ypt), f\wU for th»- dufunr.' 000,000 of mile!*, and n*^TU that 
many of our recent iMtronomicai acqumilion.i were known to tbe ancients. 'I besoD'e 
fveigbt GnttlenlB «tilee to be, in tou, 8,1 54, 1 Otf ^§0,000,000,000,000,000^. Wbea 
tbe questions of felociUet and dbtances, &c., are expressed in sums of figures soch 
as tbe mind cannot conceive, we may arrive at some conception of them by contrasts, 
Arago ingeniously suggests a mode by which the distances can be distinctifely under* 
■food. Snppoie tlie earUi to Iw a loot from Uie fODyand that tfab loot eonaiila of 
•OtfOOO.OOO miles, tbe distance of Uranus would represent nineteen such feeL The 
nearest star is supposed to be 61 cysfni, it.-* distance from tbe son would be repre- 
sented by 13S geographical miles, which reduced into feet gifes 07 ,27 7,760,000^)00 
«riiea oi tilo distance. 
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conviction can be 9btained that there is a cause connected with 

its origin,'^ 

The system as propounded is full of difficulties, for there are 
many chances against the maintenance of this actual equilibrium 
in all the parts of the great whole; if the osdllations did not 
find their exact counterpoise, the divergence, if but of the frac- 
don of the wei^t of a planet, even of a single pound, would 
be progressively aggravated, and ruin would inevitably result. 
Had the nebular theory been known to Newton, it is probable 
his system would have been diflerendv framed. Science has 
provM there is no vacuum in space. Tne retardation of comets 
in their orbits in the interplanetary spaces proves that there is 
an existing and retarding medium. 

LfCt us suppose an apple placed in a microscope of power 
sufficient to expand its substance to the dimensions of the milky 
way. Its particles would represent the orbs, planets, and other 
Kosmic bodies, its pores the interplanetary spaces. The natural 
order ot vegetable circulation would bear some resemblance to 
the rotary and orbital motions, obeying laws by which the strati- 
fications and compartments of the apple are formed ; these would 
then appear as distinct systems. A Newtonian is mtroduced. 
He gazes through the eye-piece, and thinks he has obtained a new 
view of the internal arrangement of the stellar systems. On 
being asked his opinion he would say, the principle applicable 
here is that of the stellar creations ; each orb received a mecha- 
nical impulse when launched by the hand of its Creator, each 
orb moves in a vacuum, and would have moved in a straight 
line for ever, had it not been deflected from its course by an equal 
and perpetually operating force — gravitation. If one of these 
revolving bodies were arrested in its orbit and centrifugal force 
were thus destroyed, gravitation would draw it to the central sun, 
and this would so derange the equilibrium ^s to produce a catas- 
trophe. The opinion given, the apple is shown. He then sees 
the internal annulments are governed by the vital principle, its 
recuperating power preserving the equilibrium^ and keeping order , 
in all its parts. There is in the universal law no distmction 
between the great and the small ; add vital recuperation to the ! 
Newtonian theory and the fears for an unstable equilibrium are I 
dispelled. £ach orb is but a centralized force, whose emanations r 
mw more rare on their removal from their respective centres. ! 
Thus we have action and reaction ; beyond certain distances the ' 
interblending forces are harmonious, within the limits attraction ' 
would create crowding, reaction interposes and order is restored. 
Supposing there were a displacement of the equflibrium there 



334 



The FacuU, 



I 



would then be an inrush on the primary, increasing with the 
square of the distance (supposing no counterbalancing ibices were 
developed on the approach), the infeercrowding of atmospheres, 
and the vital action due to the proximitjr of two such bodies 
would be called into play, and a repulsion would ensue throttt^ 
the elasticity of the ether, as the rebound of a spring, and wt 
equilibrium would be adjusted ; supposing the rebound did not 
taJce place, and the body was held in the position assumed without 
:sharing the general morions of the system, it would fester and 
decompose through the heat of the primary, thusfidling back into 
its former nebulous state, it would be absorbed in its atmosphere, 
or would be repulsed, and reaggregating in its former position 
would be re-formed (vide Macrm§sm a$id Micncnm). The prin- 
ciple upon which the Universe is constructed nuuiirestly possesses 
a sdf-regukring power, the co-ordinated coherence of an almost 
Jiving orgamsm, exempted from all external causes of death. 
" Let planets be crowded out of their orbits, if such were 
possible, and they, by their inherent law, would return again, or 
' a new arrangement would be assumed. Let planets and whole * 
systems be stricken out of existence, there would be an immediate 
supplying their place, a healing of the parts.** 

Within less than 3C0 years the earth was considered as the 
centre of the planetary, if not of the astral system, rigid and im- 
movable, around which the sun and planets revolved. All this 
is changed ; the Sun, as regards his system, is its moveless . 
centre, and all bodies comprehended in his system move as be 
moveSj and rotate through the energy evolving from him. 

In 161 1 Galileo observed that there were spots on the disc of 
the sun ; Shribiicr had independently, and afterwards in associa- 
tion with Heivetius, observed them, and determined they were 
not of uniform brightness, and were surrounded by a Iringe Jess 
bright in the centre. In the neighbourhood of the spots Heivetius 
discovered bright streaks and called them faculat. The term was 
adopted by W. Herschell, they are the celebrated willow leaves 
of Nasmyth, about the nature of whkh a few years back there 
was so much contention. They were likened to all manner of 
things — grains of rice, he. &c., but are now considered to be 
inequalities of sur&oe in the envelope of the sun. The pecuM- ^ 
arity of their appearance is considered due to a varying intensity 
of light. In 1769 Cassini announced the spots changed tbeir 
po$iti<Mi, they were supposed to be attached to the sun's surfim or 
to be very near it. In 1 769 Wilson observed the nucleus of n spot 
on a lower level than the photosphere, presenting the appearance 
of a vast eavemous opening ; it passed across the body of the 
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wn and disappeared. It is now known these spots rotate with the 
son. The movement is in a westeriy direction across the sun's 
disc in a period of about 25 days 7 hours 48 minutes. Thejr wy 
in number, size, shape, and appearance, and are subject to peri- 
odic changes from maxima to minima and the reverse. This 
period, as ascertained by observation, is about 114- years, and 
appears to correspond with the changes of the heat of the earth, the 
tain ^D^andmagenedc periods.^ The spots are almost confined to 
two narrow zones on either side of the sun's equator, extending 
fiom the 8^ to the 35^ 

Wm. Herschell says, ^ The sun is the fountain of light which 
iUuminates the world and the cause of the heat ^ich maintains 
the productive power of nature, making the earth a fitting habita- 
tioo for man ; and that the stars composing the Universe are 
similar bodies, their innate light being so intense as to reach the 
fj^ firom the furthest regions of space." He supposed a fiery 
liquid surrounded the sun ; smoke of volcanoes or scum floating 
in an ocean of fluid matter, and that by its ebb and flow the h^ 
parts of the sun were occasionally uncovered and appeared as dark 
spots. In 1779 he examined a large spot, seemingly divided into 
two parts, the lateest exceeded 3 1 ,000 miles, together 50,000 miles. 
After repeated coservadoos, he remarks (1792), ^ the black spots 
are the opaque ground or body of the sun, and the luminous 
port is the atmosphere, which being interrupted or broken gpves 
a transient view of the sun itself." He considered the sun's 
atmosphere to be not less than 1 843, nor more than 2765 mfles 
in depth, and that the sun had a luminous envelope consist- 
ing of luminous clouds floating in a transparent atmosphere, 
beneath iridch is another layer of opaque clouds protecting the 
solid and umUumtnated nucleus, the openings in vi^idi expose 
the body of the sun as a dark spot. When the aperture is uni* 

> The very acme of aasnmption appears to be re.iched when the siiin .spots are 
^roDoanc*^ to iDfloence commercial cruje:*. Tbin b^potbesi^i m presented hy u cur- 
wiy oai ift lo N a lmre (yoL xix, p. 97). Tbecooeeplion tetoftaiow; teaigae^i Umt 
vfaen the mn ^pob* are in the maxima the grain (wheat and harley) is pinmp and fall, 
tpben in the wu^/ii ma smaller. Oats are oppo^^itelj affected. The wnter concludes — 
^ It fci in this direction I look lor tbe cause of commercial depression. . . . 
Otter caoMs may have soone eflect . • . peace, ww, trade wakonkmh benk ma- 
n.T:r»»n-!^'nt, <fec. ; but the inflnence of the «iin i-: too far rer!cbil|f and ttjo powerful to 
be checked thereby. Man, by studyins^ the working--! ot its inflnence an.i power Upon 
Ilia daily life, may iearn bom to guard against nmcb of tbe distre:i!« wbicb periodically 
occuTs." That ttie megnetic actioii of Uie eim it tbe proximate eaoie of the frattmi 
of the earth there U no doubt, and that meteoroloirir.il f fT-i '-^ nre .'tie to magnetic 
rafloences ; at the :»ame time it must be conceded that the improvidence of man and 
fatuity of social impoisitions ba^ more to do witb human distresta than tbe nuuima or 
m imimm of tan «pot«. We IwivtlMS adenoe to tbe pbiloaopbical aUegorj of Uteptamp 
-^nd weii-favoureiJ kine being denmied by tbo lean kine, and tbe fell een auccwbiiy 
10 the lean eara of corn. 
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formly large the tpoc wiU br- uniformly darlc, but if the outer 
a|>erture is greater the spot will be surrounded by a duskv border, 
if the upper layer alone is perforated, a dusky spot without any 
dark central portion will make its appearance. J. Henchell foond 
the spots occurred in zones, and inferred that they were caused 
by a fluid circulation induced bv rotary motion, and assimilated ' 
tnem to movements occasioned by hurricanes and tornadoes 
in the regions of the solar cyclones attributing their oUke* 
ration to the same cause. Schwabe, unwearied m obsenratiofi, 
concluded that a certain periodicity marked the recurrence of the 
spots; that there was a progression from minima to maxima and 
the reverse, steady, but not uniform, and that this period is .about 
ten years. Woltt (Zurich) ^srinied the period as ii'ii years, or 
the ninth part of a century. This theory was controverted, but 
is now proved to be nearly right. Schwabe also recognised an 
association of the spots with the magnetic disturbances on the earth. 
Lamont (Munich ^ first, then Sabine, Wolff, and Gaurier, observed 
these magnetic disturbances. Wolff assigned for them the same 
period as for the spots. Carrington, observing the sun, was sur- 
prised fay a bright Hsht, as of a sudden conflagration, also seen by 
If odgson. Balnnir Stuart, taking note of the time, loatid the m^^* 
netic implements at Kew indicated that a magnetic storm was 
then ragine, which was accompanied by a display of Auroras at 
Rome^ in uie West Indies, America, and Australia, showing that 
an association exists between disturbances of the photosphere 
and terrestrial magnetism. 

De la Rue, Balfour Stuart, and homcv^ who made their obser- 
vations together, agree — /7r//, the umora of a spot is nearer the 
sun's centre than to the penumbra. Seeond^ uAzr faculae, and 
probably the whole photosphere, consist of solid or liquid bodies, 
of greater or less magnitude, cither slowly sinking or suspended 
in equilibrium in a gaseous medium. 7/r/W, a spot including 
both umbra and penumbra is a phenomenon which takes placc 
bcncath the sun's photosphere (Dawes saw a facula extended 
bcyr^nd the sun's outer limb). They also think Venus exerts a 
special influence on the spots and importantly affects the sun's 
photosphere. Dawes discovered that within the umbra (formerly 
nucleus; there is a darker region. The umbra is perforated within 
its centre by a perfectly dark hole, the true nucleus. The dis- 
sipation of the umbra Secchi compared to the dissipation of 
cumulus clouds in the heat of summer. Within the sjxjts he dis- 
covered coloured matter, such as that from whence the prominences 
spring. Lockyer has also recognised the appcara/icc of luminous 
matter. Schwabe had noticed various tints of red in the spots^ as. 
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alsodid Capocci and Schmidt. Dawes detected in some spots a rotary 
motion, as though they were the scene of a tremendous tornado. In 
1843 Schwabe measured a spot 74,816 miles in length. In 1858, in 
an eclipse, the moon passed over one 107,816 miles in breadth; in 
the same year another was observed 143,500 miles in breadth. 
The celerity with which they sometimes disappear is almost in- 
credible. Wollaston saw one burst into pieces " like a mass of ice 
dashed on a frozen pond.^' Bicla also says they sometimes dis-, 
appear in a moment. W. Herschell was observing a spot ; he 
turned away his eyes for a moment and it had vanished.^ Vas- 
senius, in the solar eclipse of 1733, observed several red clouds 
floating, as he supposed, in the sun's atmosphere. In 1806 
Ferrier observed some faint traces, as did Van Swinden in 1820. 
In 1842 the red prominences were seen. Biela and others saw a 
border of rose-coloured light. Halley (1715) observed the moon's 
limb appeared to be tinged with a dusk^, yet strong light, and sup- 
posed the appearance indicated mountains in the sun ; Arago showed 
that for mountains there was too great an inclination from the per- 
pendicular; Faye considered them optical illusions; the 1851 
eclipse proved the appearances were solar appendages. Dawes' de- 
scription is a red prominence of vivid brightness and of deep tint, 
with several smaller ones. In 1 860 Goldsmidt was present ^ at the 
formation of a prominence," /. e, the process by which it became 
visible on the decreasing light ; he described that he saw as a 
chandelier, which on the reappearance of the sun seemed to be 
in the centre of the moon. Secchi's and De la Rue's photographs 
proved they were prominences, that thej were many in number, 
and appertained to the sun. His globe appeared to' be encircled 
with flames, some of which were 00,000 miles high. 

The eclipse of 1868, observed in India, led to important results. 
At Guntoor, Tennant procured six photographsl Lieut. Herschell 
applying the spectroscope obtained three vivid lines, red (hydrogen), 
orange (sodium), and blue (hydrogen). It was supposed the dis- 
covery of these lines would become the means of solving the whole 
mystery. Jansen saw six lines. He writes : " Immediately before 
totality two magnificent prominences were apparent, the splendour 
of one of which it is difficult to describe." The thought struck 
him that the lines might be obtained when the sun was not 
eclipsed ; the next day confirmed his idea, he saw the lines. Her- 

' The VBriation of tbe hydrogen lioes in the spectrum is held to be dne to 

diflVrences of temperature; other lines also indicate violent action. Tbe most 
striking of all are lines due to aqueous vapour, correspondiofl; to those of our atmo« 
Mpbere. SecchI describeo them as water lines. Arogo eondaoed tho solar photuspbero 
must be gaseous from tbe absence of |Kdaiisation at tbe edges of tbe son's disc* 
Tbis Heischeli qaesttons. 

22 
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schell's lines had given tlic idea, and Lockyer, by means of a new 
apparatus, saw them and sent his account to the French Astro- 
nomical Society, and whilst it was being read Jansen's description, 
despatched from India, arrived. In 1866, Hoggins examined i in 
Corona which had suddenly blazed out ; it gave hydrogen lines. 
Other stars had given lines of glowinj^ hydrogen. The accepted 
view is that the sun's envelope is the glowing vapour of 
hydrogen. Lockyer has named it the chromosphere (Proctor says 
the word should be ^ chrmatosphereY* ; beneath are the photo- 
sphere, the penumbra, the umbra, and the dark spot or nucleus. 

In 1869 ZoUner observing the sun, saw what appeared to be 
electrical discharges rapidly succeeding each other. His hypo- 
thesis is, that small intensely incandescent bodies moving near 
the surfiioe of the sun emit rays of all degrees of refrangibility.'^ 
Gilman's observation of exceedingly bright red points in die heart 
of the prominences confirms ZSlner; **he had been regarding 
the action of sohur eruptive forces casting forth glowing masses 
hydrogen gas.'' Respighi spectroscopically observra all parts 
of the sohur ^compass;" he considers ^the prominences are 
strictly phenomena of eruption/' One promuience he noticed 
attained an elevation of 160,000 mOesj it seemed to bend 
back and fall into the sun like the jets of a fountain, and 
assumed a variety of shapes s gradually the whole sank, some- 
times forming isolated clouds before reaching the surface, the 
whole presentation having very much the appearance of the 
Geysers in eruption. Mayer observed the eclipse of 1859 ^^^"^ ^ 
mountain in Virginia, 5330 feet in elevation, and says, to the un- 
aided eye was presented " a vision beyond description "in the 
centre the black disc of the moon was surrounded by an areola of 
soft white light through which shot, as from the moon, straight 
massive silvery rays, seemingly distinct and separate," the whole 
spectacle " showing as upon a back ground of diffused rose-coloured 
light." Oilman's coloured spectrum gives four radiations connected 
by lesser ones, the prominences are apparent, the whole merging 
in a violet or mauve coloured light. Farrel says of the corona, it 
was a silvery grey crown of light as if the product of countless fine 
jets of steam, which were phosphorescent, issuing from behind a 
dark globe. Newcombe says it appeared as a jagged outline ex- 
tending into four sharp points, the form being that of a trapezoid. 
There is but little doubt that the corona is a solar appendage, most 
probably magnetic emanations, aurora streams from the sun j for 
the light of the zodiacal gleam gives the same spectrum, and 
closely resembles that of the sun's corona. Proctor seems to con- 
sider the corona and zodiacal light " form a solar spectrum of 
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immense extent,** i.e. they are identical {Sun^ p. 577). If all 
the planetary bodies are magnets and give off magnetic emana- 
tions, it follows that each planet shines by reflected and by mag- 
netic light. If Jupiter and Saturn be suns, the theory must extend 
to Uranus and Neptune } then the outer planets are more closely 
assimilated with the sun and would constitute a quintuple system. 
The aqueous lines found in Jupiter's spectrum are no bar to the 
theory, for the same lines are ascribed to the atmosphere of the 
sun ividi note, p. 337). 

The theory is that the sun has an atmosphere about 800 mile» 
in height, above which is the photosphere of molten matter sur*- 
rounded by the chromosphere of incandescent and glowing materials- 
The elder Herschell and Arago inferred the probability that the 
sun was peopled. J. HerschelTwent be^nd his father, he regarded 
the true inhabitants of the sun not simply as capable of waring 
an intense heat and light, but as themselves emitting the chief part 
of the light and heat which we receive from the sun." An idea 
similar to that of Figuier, without the theory of the metempsy- 
chosis. 

The igneous volcanic action which projected glowing cones and 
jets of light has given rise to another, called the bubble theory ^ 
Young, of Dartmouth College, Hanover, U.S., is \t» parent. 

Proctor says, " The sun according to this view is a gigantic bubble, 
whose walls are gradually thickening, and its diameter diminish- 
ing at a rate determined by its loss of heat. It differs, however, 
from ordinary bubbles in the fact that its skin is constantly per- 
forated by blasts and jets from within. * We are further told, 

the vapours of the sun's globe consist in the main, we know, of 
metallic elements, and these condense into clouds composed of 
minute globules (or, perhaps vesicles of fluid metal), "the rain 
which falls from them consisting simply of molten metals/' as- 
"this tremendous rain descends,^' the drops "would coalesce until 
continuous sheets would be formed — and the sheets would unite 
and form a sort of bottomless ocean resting on the compressed 
vapours beneath, pierced by ascending jets and numerous bubbles.'" 
Proctor says, " In fact, .... we shall find reason for con- 
sidering Professor Young's theory as affording a very satisfactory 
explanation of observed appearances" {Proctor* s Sun). Novel 
writers are condemned for their sensationalisms. How is the 
above description to be classed ? 

The work of the Herschells was gauging the stars' depths. 
Observations on the remoter stars seem to indicate no change ot 
place; by analogies it is assumed that there are velocities 
greatly exceeding any known to us. Slowly the conclusion was 
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arrived at that the stars arc distributed into systems. W. FIcrschell 
first supp(;sed the sun to be a star in the milky way, but eventually 
he concluded it was an insular star in the plane oi the milky way. 
After measuring all the changes and relative positions of the stars, 
the planetary bodies, aberrations of light, &c., he found there 
was a residual anmjal motion of the fixed stars ; the computation 
included the translation of the solar system and the actual 
movements of the stars. By a comparison of ancient star cata- 
logues, he concluded that in one quarter of the firmament the 
stars were drawing together, and in the opposite they were reced- 
ing, and he conjectured the sun and all his retinue were moving in 
some grand path towards a point in the constellation of Hercules. 
In the hands of Argclandcr, Strove, Peters, and Maedler, this 
theory of solar motion assumed a more definite form. They re- 
examined the star catalogues with the view of ascertaining 
whether there was any district in the heavens where the apparent 
motion of the stars was such as would infer a central region : 
such they found in the star Alcyone in the Pleiades. Around this 
star the sun and the whole system of suns to which he belongs 
are supposed to be revolving. Eighteen millions of years are 
required to accomplish a single revolution. 

W. Flerschcll modified his idea of the distances of the stars 
through observing the motions of multiple stars. His conclusion 
was, each stellar system is shaped like a flat disc. He found the 
milky way, to the naked eye hazy streaks of light studded with briglic 
points, to be an extensive stratum of stars. Eventually it was 
forced on his mind that each point of light was a blazing 
sun moving in its own orbit, and sharing the motion of otheis* 
In 1786, when he began his researches, the observed nebulae were 
150, in sixteen years he described 2500, his son added 2308 to 
the list. Of the nebulae now known -f^^ have been discovered by 
the Herschclls; most of them have heen resolved; the others 
appear to defy scientific appliances ; they are described as straggline 
clusters condensed in central oositions, and of all shapes, the spiral 
the rmg, the dumb-bell nebula, the crab, the key, the lliglit of wild 
ducks, streamers, and wisps of cloudy light. He recognised in them 
galaxies, systems of suns, star systems on star systems, univenet 
within universes. Such are the distances of the stellar spaces 
that the swift comet which occasionally notifies to us its presence 
has come from profound depths requiring millions of yean to 
traverse. Our system, the world of our science, if viewed ftom 
the nearest of these suns, would appear but as an iridescent streak 
of lizht. Contrasting milky way with milky way, we fail to realise 
the distance separating them. ^ If it were possible to distinguidi 
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between the ports of an indefinitely extended whole, the nebula 
we Inhabit may be said to be one which has fewer marks of pro- 
found antiquity than the rest/* 

In i8i I Herschell writes, a scattering of stars may be admitted 
in certain calculations, but when milky ways are examined the 
supposed scattering must be given up and nebulae may be con- 
caved as clusters of stars disguised by their extreme distance/' 
Many do not consist of clusters of stars, but of some self-lumi- 
nous mass of extreme tenuity ; some of which he conceived lay 



mflky way in an irregular and medium brightness, but the access 
to tliem ^on al] sides is through a desert." 

The planets in the order of their distance from the sun are 
Vulcan, Mercury, Venus, Earth, Mars* The Earth has one 
nooo. Mars two (late discoveries)/ Between Mars and Jupiter 
there is a gap filleid with small planetary bodies. Asteroids, most 
of which have been discovered within the last half century. The 
outer planets are Jupiter, Saturn, Uranus, Neptune. Watson 
supposes there is a planet beyond Neptune, of which he is in 
search {vide note i, p. 58). All the ouler planets have moons. 
Jupiter four, Saturn eight, Uranus four only known, Neptune only 
one. The moon is said to be a dead orb, and has no atmosphere 

1 Swift, in h\i iineer at science, in speaicing of the astronomical discoreries of tiie 

Lapntaos,'' ttays tbey baf» dtseorete d that Mm bai two maem or ** MtelUtM, 
wUdi revolve about MaH, whereof the innemoft i* distent from tbe centre of the 
primary planet exactly three of hU diameters, nnd the ontermo?t, five ; the former 
revolTes in tbe space of ten hours, and the latter in so that the squares of tb6 
periodical times are very nearly in tbe sane proitortion with tbe cubes of their 
disteneefrom the centre of Man<, which evidently shows them to be governed by the 
same law of i^ravitation that infloeooes tiM oUier beaveoly bodies" i(ruUi9er*M 
Travels, p. 28J, Dr, Taylor's ed,). 

A correspoDdeet to tbe TimeWf dttng from Volteire's Mieromeg— Hhtoire 
Pkihmphtfmef calls it a bit *'of anintentional prophecy.'' They coasted the planet 
Mar^f • . . thpy p.iw two moons which attend that planet, but which have 
escaped tbe obMervation of our utftronomers; whiLtt philosophers who reason by 
analogy say M»n, who is so for froni tbe San, conk! not be satisfied with less than 
two moont). Both Swift and Vulteiie may have relied on the idea of Kepler, who 
gonnised that Mars had a moon ; tbi.i was after the iliscovery of «om« »)f those of 
Betnm Swilt goes lieyond this, and defines the sizes and distances ol the nioons^ 
wtAA nearly accord with those derived from obsemtion* 

• Toher Preston (iVirlMre, v, 10, p. says there u phy-sical evidence of tho 
absence of on atmosphere on the Moon ; but, according to the Nebular hypothesii^ 
the Moon at some time muit have had an atmosphere. He suggests that m accord-* 
anee with tbe kinetic gaseons theory, the atmospbete of the Moon has gradoalfy 
disappeared ; o^, from tbe theory " it would follow necessarily that moleculee- 
situated in the top stratum of any atmosphere, and which acquire these enormoun 
(indeterminable) velocities, can sometimeji overcome gravity and be projected into 
space ao as not to return ; as it is a known fact that only a finite velocity is required 
to effect thiti result." Why tbe same const quence has not happened to tbe atmo— 
pbMO of tbe £artby be attributes to the greater gravity of tbe Earth, tboug^ 
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the astronomical dictum being, "the time of her revolution round the 
Earth is also the time of her rotation on her axis." If the moon 
has a rotation on her axis, how is it that the figures depicted on her 
face are always in the same position, whether the Moon be 
at her full or whether in her phases ? There are many interesting 
statistics regarding the moon which reluctantly I am silent upon. 
Thomson and Tait founded on Moon statistics and a tidal wave 
theory, their hypothesis of the degradation of Energy, but which 
(as I conceive) Huxley, in the Geological Anniversary Address, 
1869 {Geological Reform^ L. S., p. 228), has ably demolished. 
If there were any principle in the hypothesis its application would 
be universal, not alone the Earth, but the whole Universe would, 
in Geological eras, become dead and lifeless. If, as Science proves, 
Suns have been in existence millions of years, they could only 
exist (to spiak nuchanically) by the energy of vital recuperation. 
And it may be said, if there were the possibility of such a collapse^ 
the whole science of astronomy is fmmded on a baseless hypothesis. 

The outer planets from OMervation are supposed to be suns, 
if it be true that Jugiter is a sun, it ^ould follow that the 
planets beyond him are also suns, and would probablv, in Kosmic 
felattons, present a quintuple system. Jupiter is tne largest of 
the orbs revolving around the sun, and whose motion is con- 
trolled by the magnetic energy of the sun. His diameter is ten 
times that of the £arch, his volume 1280 times, his mass only 
300 times. He rotates on his axis in ten hours (9 h. 55 m. 
26 sec.) 'y his equatorial velocity 7^ miles in a second of time, and 
his period of evolution about twelve years (11 y. 10 m. 14 d. 19 h.)* 
His moons revolve around him at varied periods. By observations 
made on the belts of Jupiter a theorv has arisen that he is a sun, 
and that on his surfiice there rage cyclones of so stupendous a cha- 
racter, that if they occurred on the earth every building would lio 
prostrate} the solid oaks would be as wisps in the scattering 
of the storm, and not a ship would survive in the rushing surg^ 
of the ocean. A velocity of 1 50 miles an hour on our planet, 
in its range, would efface all traces of life. Ordinarily the tele- 
scopic Jupiter appears in a state of calm, the pictures drawn 
have be«i those of gloom and desolation, and also of a peaceful and 

**^miMs (for aught we can tell) part of the Earth '» atmosphere boa thus disap- 
peared." If tiM McKHi lotetoi on ber axis (nnleii tbe rotation bp ineooeeififelj 

■low), the pall from tbe centre would prevent such a contingency. If there be no 
rotation on her axis, a simple physical ex|)eriment would poHiiibly account for tho 
absence of an atmosphere, e.g, a vessel filled with water (a pail) swiftly rotated round 
Ibo bead and not a drop of tbe wator would be spilt, bat if a gliding niorenent ^aa 
orbitnl movement), or a very mIow rotation be resorted to, every drop of tbe waW 
would b« shed. The water would represent the Moon*8 atmosphere. Mr. Preston'o 
aigumeot is ingeDioos, but contains too many suppositions to carry conviction. 
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sweet serenity. In i860 a reft in his belt was observed, which 
astronomers assert indicated the progress of a hurricane. In 
1870 the creamy zone of Jupiter assumed an orange tint, with 
an outline frayed and torn Hke the edges of storm clouds, and 
this appearance changed night after night. Lassel was struck fay 
. the vividness of the colours of the belt.^ The equatorial zone 
was a brown orange, the three neighbouring dark zones purple, and 
one of the intermediate light belts a light stone-green. Secchi, 
in 1872, found the equatorial band, rose colour, strewn with a 
number of yellow clouds; above and behind the band were 
strondy marked and narrow lines, resembling stretched threads, 
the blue and yellow being in strong contrast wiSi the red. Proctor 
says on a priori grounds the sun's influence would but little afiect 
the condition of the atmosphere of the planet, and therefore die 
source of energy must be in itself. ^ If the belts were sun raised 
how could thev night after night reappear with the same general foa^ 
tures ? ^ It the appearances are to be attributed to uie sun the 
whole matter is unintelligible, but perfecdy^ intelligible if the source 
of the changes be in uie orb itself. If streams of vapour are 
poured upwards to vast heights, they would be carried into regions 
where the movements due to rotation would be greater, and 
would be cai^t by the swiftly moving upper air, thus heat alone 
can account for the enormous masses of the clouds of Jupiter 
being sustained at their heights by a surface intensely heated and 
would account for the ruddy aspect of the belts." Bond says that 
he shines more brightly than if he reflected all the light streaming 
on it. Zollner that he shines three times as brightly as a globe 
of equal size would shine if similarly placed, but constituted like 
Mars, and four times as brightly as such a globe would shine if 
constituted like our moon ; Nasmyth had both Venus and Mercury 
in the field of his glass, Venus shone with twice the brightness 
of Mercury looking like a shield of bright silver, whilst the disc of 
Mercury looked more like lead or zinc ; he suggests the difference 
must be owing to some very special and peculiar condition of his 
(Mercury's) surface or envelope, by which the fervid light of the 
sun*s rays is quenched or absorbed before they are reflected from 
his surhce.'* If the incandescent theory were true, but for some 

^ On this night the foarth satellite passed. Lnssel otMenred it on its first paasago^ 
it could scarcely be distinguished from the edge, but as it advanced it grew darker and 
darlcer, and when one fourth of the way across it became very dark, if not blade. 
Seccbi says> " I obeerred the third satellite and its shadow, the satellite appeared|almott 
Mack when In tlw middle of the planefa dlie» and •mailer than the shadow ; on 
Approaching the edge it disappeared and then re-appeared as a bright spot.*' These 
observations seem to infer that the disc is smaller than it was supposed to be, and 
that instead of the small density assigned to it (If that of the earth) the density 
tf^oali, or exeeedi that of the Earth. 
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protection, Mercury from his comparative nearness to the Sun 
would be burnt up,^ and Vulcan and other inner Mercurial orbs 
would be little more than floating gases. If the magnetic theory 
were recognised, instead of incandescence there would be the bright 
splendour of the magnetic rays, and the colour printed on the spec- 
trum would be that of the substance from which they emanated, 
thereby satisfying the molecular hypothesis without the inter- 
position of flaming nitrogen or hydrogen, or the rain of molten 
metal, the consequence of Young's bubble hypothesis. 

The magnitude of the stellar spaces may be conceived when 
the Earth's orbit of 578,053,662 of miles is but a speck in com- 
parison with that which separates the sun from the nearest of the 
fixed stars ; earth's change of place counts for but little in the 
tremendous interval, wherein the sun and his attendant spheres 
are but as a luminous mote. Sirius has a thousand million 
times the bulk of the earth, with a proportionate velocity, and yet 
the earth is careering on its way i8'2 miles in a second. Besides 
the places of the suns and their worlds, stellar space is interlaced 
by the paths of comets and meteors rushing in their orbits from 
sixty to eighty miles in the beat of a pendulum. In meteoric 
systems are evidences of bodies more massive than suns^ and 
opaque as planets." All stellar bodies have several motions, 
which, whilst independently pursued, are yet in relation to the 
motions of other bodies; otherwise there would be inextricable 
confusion ; as it is, each retains its own motion, while it takes on 
that of its priniar|r » thus the spiral motion is the resulting effect. 

Comets are of importance in all Kosmic hypotheses, the more 
so since Huggins has shown they consist of carbon in extremest 
attenuation ; through the study of them probably will be found the 
initiatory process of the condensation of matter from a primordial 
ultimate, through the correlate forces as concentrated in heat, or 
by the action of. heat on itself, as one or other condition is in the 
ascendant {vide p. 326) 

The opinions of the ancients regarding comets were vague, as 

> SpeaMng of best, Proat nyi : ** Yarioiti opinions Imte been entertained on tfae 

■abject, some contldering tbe ceniie of heat (caloric) to be an existent and material 
fluid, though of such extreme tenuity and imponderability as to ericape our observa- 
tion und to become manifest to us only by its eiTects upon our sensations and upon 
all tbe pmiderable fonne mA matter ; otben consider tbat it ii not material, bat 
a property or principle of motion, which by exciting a certain species of vibration^ 
aoMDg the particles of bodies, causes the sensntions nnd eflVcts of heat. Such nre tbe 
most usual opinions, and tbe probability is that they are neither of them literally 
correct, but tbat beat, and we may add light, are ■obstancee, tbe roolecnlei of wblcb 
are influenced by polarizing forces precisely similar in all respects to those which 
Influence common matter ; that is to say, that the molecules of heat and light oliey 
laws similar in all respects to those which govern the molecules of all ponderablo 
bodfa!e"(B. r.,p.49). 
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until lately wne diote of modern attroooaieii. Metfodom 
tiioughr they fvm but reflectioos from the fun. Democntus, 
CDogreg^rtied iraponrs. Aristotle, a collection of va|ioiifS which 
had beoome drv and inflamed. St»bo, a splendid star, enveloped 
in a cloud. Hefadituii of Pootnty a cloud which gave out much 
figpit. Epigenei, fome lloatiiig terrestrial matter, which had 
caught fife and was agitated bf the wind. Boetiua, otrfooied air, 
Anaxagofaf, ^nrfcs of elemental Are. Xenophanes, a modon 
meadin^ out of the doods which had caogb^ fire« Descartes, 
me debns of vortkes which had been destiofed, the fragmenu of 
whidi weie oomiii^ tovanb as« Newton, that their were nardjr 
coMwosed of solid matter, dbe gus eo us matter alone bentt aroct ed 
bftte sun's heat. La Place, wandering nebuke, a con&ed mass 
of demoits* Voltz aocomits finr the variation of v<4mne by sup-> 
posine; the Son's atmosphere exerts a great power of compreision, 
whicn b most eflecdve in his neighbourhood. Tatt assimilatrs 
them to swarms of stones, or meteors wfaidi are partly illnminated 
hf the sun, and also give out Ittbt of their own dvough numerous 
and violent edittions, opedal^ when near the sun, where thejr 
fwaom most densely. CSarden held **it was agM'^ situated in 
the heavens, and rendered visible bjr die illumination of the sun, 
the rays passing througb it forming the appearance of a beard and a. 
tail;'' ^in odier words, the taOs were mere optical appearancea.^ 
Rodie cottsideredthat in their passage rouiid the sun they were dis- 
turbed, as thejr also were by the action cif die planetary inasses. In 
the changes comets exhibit^ the a^ion of the sun Is dearly distin- 
oidiaUe, as in the ne^bourhood of its perihelion they are deve- 
loped on the grandest scale. Tyndall sup poae s they are actinic 
doods, decomposed by solar light, the actinicpowertending to eftct. 
precipitation, and the calorific power tending to effect evaporation % 
whilst the former prevails there results a cometary dotid, when 
the hitter cometary vapour. Guillemin does not agree with 
this hypothesis, as it only explains the visibility of extremely 
atteiiuiiicd vapjur, Kepler says the sun strikes the spherical 
oiai:i. of the comet with direct rays, which penetrate its substance 
to form Uicit trace of light, the tail, the rarefied particles of which 
arc driven away and dissipated. Hook ^.aid this arose from repul- 
sion, but did not explain how j hib id'.^i v/.^-. accepted by (jregory, 
KfyKXivich, Pingre, Delambre, and i^aland. Kepler's solution was 
adopted by tuler, Faye, and La Place, who says, the tails of 
comets appear to be composed of most vojati]e molecules, which 
the heat of the sun raises from the surface, and by the imp'jlse 
of his rays banishes to an infinite distance/' Gibers says 
projumity of the comet to the sun causes a development of elec- 
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tricity in both bodies, hence arises a repulsive action of the sun 
^nd another of the comet upon the nebulosity which surrounds it. 
By the first theory he accounts for the tails, by the second for the 
numerous sectors, plumes, and envelopes observed in Donad's 
•comet." J. Herschell savs it is not improbable that the sun is 
charged with positive electricity, and as the substance of the ' 
comets vaporises the electricities arise, the nucleus becoming 
negative, the tail positive. Liais [PEspact Cdlesti) fiivours electric 
repulsion, the multiple tails and various shapes according with 
the hypothesis. Bessel's theory is not very different, he com- 
pares the axis of a comet to a magnet, one of whose poles is 
attracted by the sun the other repelled. He considered the sun's 
ordinary attraction does not explain the vibratory action which 
seems to indicate polar force, as if ^ both the cone of light and 
the body from which it issues were subject to a rotary, or rather 
vibratory motion in the plane of the orbit.*' 

Roche called his theory that *^of cometary tides;'' he says the 
electrical force would not be proportioned to the mass,'' but 
would act with difierent velocities in diiFbrent matters," and 
would explain the multiple tails. He assimilates a comet to an 
entirely fluid mass, sensibly homogeneous, but having no move- 
ment of rotation ; " at a distance the mass is spheroidal, on nearuig 
the sun it becomes ellipsoidal, and lengthens in accordance with 
Jthe density of the fluid of which its atmosphere is formed. 

Huggins made observations (spectral analysis) on Brorsen's 
•comet, and obtained lines which could not be identified with those 
•of any known gas. He afterwards directed his observations to Win- 
.necke's (1868 ) comet, and at first thought the difference he found 
was due to his improved appliances. He and Millar, who made 
the observation with him, agreed the bands auneided with die 
bands of olefiant gas, and that the lines were due to incandescent 
carbon (carbon can be volatilized by the lens and the electro-mag- 
netic flame). At the time of the observation the distance from 
the sun was too great to suppose that the volatilization was 
directly due to the heat of the sun. If so we must fall back 
on electro-magnetic properties. 

Like everything else regarding comets, the mass and density 
are subjects of controversy. Newton said, " A globe of air of 
ordinary density at the earth's surface (sea level), and of its 
diameter, if reduced to the density due to the altitude above the 
surface of one radius of the earth, would occupy a space exceed- 
ing in radius the orbit of Saturn.*' The tenuity of the cometary 
mass and the repulsive power of its particles appear to be conditions 
«of which science is not cognizant. Babinet says the substance of 
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a comet is of no greater density than that of the atmosphere 
4ihrided bylbrty-five thousand billions j by this calculation Encke's 
comet would not weigh more than 1200 tons. Faye says it must 
have had considerable density, as it appeared as a star of the fourth 
magnitude. Herschell (J.) speaks of a comet's tail as a mass of 
a few ounces. Roche, relying on micrometic observations, cal- 
culated Donad's comet at 268 billions of tons, and Encke's at 
the thousandth part of the mass of the earth. Guillemin thinks 
this mode of computation the safest. Humboldt says, perhaps in 
no case does the mass of a comet equal TdVs^ l^ut that of the 
earth. Of all planetary masses^ although their mean density 
is the slightesti comets occumr the greatest area ; in some in* 
stances the tail (or cone of reflected light) equak in length the 
distance of the earth fixmi the sun. The heat to vdiich a comet 
is subjected at its perihelion is calculated to be twenty-six times 
greater than is required to melt agate or rock crystal. 

A comet has a nucleus, coma,* and tail, sometimes several. 
Whether the nucleus is solid has been much debated ; but it 
jippears agreed that its outline is not well defined, and seems to 
merge into the coma, not by abrupt, but by rapid gradations of 
lig^t. In HerBchell's Rr^t telescope two comets onljr showed a 
defined disc, those of 1 007 and 1 8 1 1 . He supposed their diameters 
to be respectively 583 and 428 miles. The tails generally appear 
as dongaidons of die coma. That of 1874 had six tafls spread 
out like afan. That of 1807 two, both turned towards the sun $ 
of 1827 two, one of fHiich was almost directly turned towards 
the sun. Some comets have been of surpassing brilliancy, equal- 
ling that of the sun, and seen in daylight. That of 1500 was 
observed for ten days and nights. That in 1577 is recorded by 
Tycho Brahe. That of 1743 (Chauveau) was brighter than 
Sirius, and visible in the presence of the sun, and also those of 
1402, 1523, 1577, 1744, and 1843. 

When first seen they appear as whitish clouds, the side towards 
the sun appearing brighter ; the light for a short distance seems 
to turn towards the sun, and then streams out in an opposite 
direction. The brilliancy of the head is supposed to be produced 
by a diminution of the nebulosity surrounding the nucleus and 
the condensation of its atmosphere. They have been observed of a 
ruddy hue, of a leaden whiteness, with a reddish coloured nucleus, 
and a nebulosity of bluish green, of a golden-yellow light, of pale 
white and of glistening flame, various forms are assumed by 
them, some have several nuclei. 

Humboldt and Arago observed in Halley's comet (1835) that 
the rays were of different colours on different nights. Comets 
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vary as to their penods, some are of short, others of long in- 
tervals. The period of that of 1680 is calculated to have been 
88^000 years. That of 181 1, 3065. Some visit our system 
and never return. That of 1264 reappeared in 1556, but never 
returned. Liais's comet made several appearances at varying 
intervals, the perturbations of its course were supposed to be occa- 
sioned by J upi ter, its visits have ceased . It is not supposed that all 
the comets vbiting us belong to the solar system ; whether the^ 
form groups, or svstems, or whether their original orbits are con- 
verted into closea orbits by planetary influences, or what the true 
facts are concerning them is not determined. The periodical 
returns are calculated fay the g^metric curves. 

Encke conceived the interplanetary spaces to be fiUed ^witfa a 
medium of sufficient density to oppose to the movements of plane- 
tary bodies, ... a resistance capable of producing in the 
course of time modifications in their orbits." The long eUipse 
of a comet is continually ^retracting," and at length becomes 
spheroidal, and thus might revolve around anodier body ; but it is 
doubtful if it would ever be precipitated into it." The comet of 
1680 when in perihelion was only ^ of the sun's diameter from 
his surface, the elasticity of the ether and polarizing effects 
thrusting it away. Liais believed that all cometic phenomena 
were due to the elasticity of the ether. Schiaparelli connects the 
August and November meteors with them, and particularly 
instances Tempel's and Bicla*s comets. 

Faye, reviewing all the cometary theories, concludes, " there is 
an actual repulsive force in the sun's rays,'' and that the action 
is proportioned to the surface of the body acted on and not to its 
mass." He assumes " its intensity decreases inversely as to the 
square of the distance, and that its velocity of propagation is that 
of a ray of light/' In conclusion, he says " the figure of a comet 
and the more extended portions of the tail are purely the results of 
the mechanical action of the two forces, the Newtonian attraction 
and repulsion of heat ;" Crookes' experiments on light appear to 
have relation to this subject. If the mass (a heavy metallic mass) 
is colder than the ball, it repels, if hotter it attracts it ; the reverse 
occurs when the bail is in vacuo. Reichenbach's theory of 
odyllic emanations may elucidate the fact that the action is 
proportioned to the sur»ce. The emanations appearing on the 
sur&ces of magnets and other substances are purely magnetic or 
auroral phenomena/' 

People in the present age have been alarmed by the idea of the 
earth's contact virith a comet^. Whiston said the comet of 1680 

^ In euly ages when tbcj appwnd fliey wm nguM as pragBOStteatofiofdifl- 
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( Halley's) "4000 years before'* had caused the Deluge, and that 
eventually it will set hre to the world. Maupertuis (1742) wrote, 
Some comets passing near the earth might so alter its movements 
as to cause it to become a comet ^ eternally frozen and roasted in 
extremes/ " He supposed a comet might sweep away the moon, 
and then as an alternative suggests it might be compelled to rotate 
around the earth and afford the light of a second moon. Pingre, 
quoting him, says, Who knows but in former times we thus 
obtained our moon ? the more probable as being based on a tra- 
dition of the Accadians, who believed themselves^ Lucian and Ovid 
say, to be more ancient than the moon." De Sejour disproved 
the hypothesis of Maupertuis. 

It is calculated that if Biela's comet did not come in contact 
with the earth it must have grazed its surface ; it is not doubted 
that in 1861 the earth passed through the comet's tail. It is also 
probable those of 1819 and 1823 mixed with the earth's atmo- 
sphere. The question of a comet's contact with the earth, 
it has been said, presents an easy problem } Hind^ Valz, Lowey, 
and Le Venrier sav the calculations are most complicated \ Araso 
calculated the odds of a collision, and pronounced it to be 
281,000,000 to I, and of a contact with the entire nebulosity the 
odds would be ten-fold greater. La Place said, Comets pass 
with such inconceivable velocity that the effects of their attrac- 
tion need occasion no alarm but he appears to have considered 
that some such collision had taken place, the evidence being the 
relics on the mountains. (Fossil remains owing to the elevation of 
seas' bottoms.) Laland says if a comet approached within 4000 
miles of the earth it would raise the sea 2000 fathoms above its 
ordinary level. 

That comets sever we know, as Biela^s. There are traditions 
of similar events. Ephoras, according to Seneca, had the record of 

calties and miseries. That of i4^tf (Hulle^f'tf) was considered to i)e the harbinger of 
the vengeance of God, the dispenwr of ttemost dreadfol of Hu retributtoM, wir, 
petttleDce, and famine. By the ord«r of the Pop all tlie bells in Europe weie ruDg 
to scare It nwny, and the failbful were commanded to add each day another prayer 
(^Draper's Conjiict), Draper says : '*Su tremendous was the apparition Uiat it was 
neoessaiy for the Pope himself to interfere. He ezorci:<ed and expelled it from the 
Mm. It slunlt away into the abysses of space, terror-stricken at the maledictions 
of Calixtus 111, and did not venture back for 7,5 years.'* *' On this occasion it was 
declared tliat a victory over the comet had been vouchsafed to the Pope.'* There i;* 
another legend attached to it. At the time of it» appearance the Christians were at 
war with tb» Saracens. The Pope in order (o give encouragement to the Christian 
boctf, awumed that the comet was in the form of n cross. The Sultan Mohammed 
assumed it had the form of u Yataghan, and was a blessing of the Prophet, 'i he 
Pope, ascertaining it had that form, excommunicated it. Notwithstanding ihe rival 
soperstltloiit, the ChritUans were victoriona ander the walla of Belgrade, an weai 
ih9 Christian woild aoppoaed to be entinly doe to tho Pope'a cones. 
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a comet divided in two. Kepler considered that the comets of i6i 8 
formed originally but one comet ; Cytalus says the greater of the 
two showed a tendency to shiver into fragments. When first seen 
it was as an orbicular nebuU ; it then appeared as several distinct, 
cloud-like masses, and then as a multitude of small stars. Liais 
says the Olinda (1680) was a double comet. According to Biot, 
the Chinese have a record of three comets joined into one ; Pingr^ 
quoting Nangis, says that of 1348 separated into several frag- 
ments. It is said that the whole firmament is strewn with 
wrecks of comets, Kepler stated they were numerous as fishes in 
the sea. 

Biela's divided comet Is a hxx of our time ; we had the floating 
mist with nucleus, coma and tail so ino^esive that the stars- 
shone through its substance; again and again it floated in its 
place in the heavens ; again it came, but the presentment was two- 
kosmic bodies. It had divided ; in the sky was the floating fiict; 
they did not re-appear, but in the place of the comets were 
showers of flaming meteors occurring in the exact point in the 
heavens which the comets should have occupied. 

Meteors, meteorites, and rings of stones are all supposed in 
some way to be connected with comets ^ floating in the waves of 
the ethereal ocean;" remains, as some philosophers affirm, of 
kosmic incandescence or nebulous matter unused in the formation 
of suns or systems of suns. The wrecks of comets are multitu- 
dinous, and in that vast period of time which has elapsed since the 
universe was framed, interf^etary space has been furrowed with 
the fragments of their structures, and these the planets In their 
rev<^utions cannot fail to encounter. These fragments Schiaparelli 
connects with shooting stars^ which are so numerous that they 
must be considered not as isolated masses, but as swarms or 
systems of meteors. Their point of convergence is called the 
radial point. Their periodicity is not alone annual, for there are 
systems of meteors occurring in periods of 33I years, coming 
from depths in space far beyond the range of the outermost planet 
of our system. Schiaparelli assumes — although the nebulous mass 
was globular at first, yet it will be transformed in the vicinity of 
the sun into a parabola, and of less than its original density, requir- 
ing hundreds or thousands of years to effect its perihelion passage. 
He calculated that the August flight of meteors corresponded to 
the parabolic motions of comets, and that the November display- 
was identical with the ellipsis of Tempel's comet of 1861. He 
also supposed the meteors were identical with the courses of other 
comets, and has prepared a table of them (vide Guillcmin' s 
Comets), He does not say these kosmical streams are identical with 
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bioken-up comets, but that they occur in the paths of comets. 
The inference appears to be that comets are rings of meteors. 
If so, why are they not always visible? or are we to assume 
they become visible and put on the aspect of a comet only 
when the earth in its orbital range approaches them? We in 
such a case must conceive that ring interfaces ring within 
the earth's orbit. Proctor connects Biela's comet with the 
meteor displays. Humboldt {Cosmos) gives grand descriptions of 
the periodic display of these meteor flights. In Cumana in 
1789 and in North America 1833-4 there were streams of meteors 
and balls of fire not only contemporaneous and intermingled, but 
they gradually appeared to pass one into the other ; the magni- 
tude of their discs sometimes exceeding in size the apparent 
diameter of the moon, the trains which accompanied them, the 
velocities of their movements, exploding, and smoke emitting 
balls of fire, even luminous in the bright sunshine of a tropical 
day, gave an impression of wonder and awe. There were also 
shooting stars less in number and of varying dimensions ; some- 
times exhibiting only as moving points of light, at others as 
phosphorescent lines (Humboldt's Cosmos), 

In ancient authors there are many records of a fiery rain. 
Poissin has imagined the ignition of aerolites occurs far beyond 
the range of our atmosphere. The height at which they become 
visible, and when their visibility ceases, he supposed to range 
between sixteen and one hundred and forty miles. Those which 
occurred in 1 839 are supposed to have come from a point in the 
heavens between Perseus and Taurus, and those of November, 
1833, from 7 Leonis. The independence they exhibit of the 
earth's rotation shows they have entered our atmosphere from 
the external regions of space." It is in analogy with our ^ views 
of the formation of the solar system to admit the existence of small 
planetary masses circulating independently in space.'* 

The aerolites fall in various places on the earth as malleable 
masses of iron, but differing in quantity, some containing -^-^y 
others only tIti* Some contain more hydrogen than by mecha- 
nical means can be forced into the substance of malleable iron, 
g. die meteoric iron of Lenato ; which fact is seized on to 
support the hypothesis that they have been ejected from an 
atmosphere of ihuning hydrogen. Although for many hundreds 
and thousands of years there have been falls of meteoric masses — 
it is said seven hundred in a year of reputable size fall — ^yet none 
have been found in the earlier geological strata. In past ages they 
were treasured as objects of worship and as gifts of the gods i 
Caliphs have had swords forged from freshly fallen meteorites j 
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whole districts have been paralyzed by their devastations and 
alarmed by their detonations, and men have been killed by their 
fall, yet until the time of Chkdni this great cosmic phenomenon 
was unheeded by science. 

Cassini was the first who investigated the phenomena of the 
zodiacal light (1688). Leslie {Polar Seas and Rigimi) has an 
interesting description of the aurora (p. 240), and gives a glowing 
description of the phenomena. He says, ^^No rule, however, 
could be traced in the movement of those lighter parceb called the 
merry dancen which flew almost perpetually to every quarter; 
becoming in stormy weather more rapid in their motions and 
sharing all the wildness of the blast. They gave an indescribable 
air of magic to the whole scene, and made it not wonderful that 
by the untaught Indian they should be viewed as the spirits of 
his lathers roaming through the land of souls." 

Captain Lyons said it was difficult to conceive that the sudden 
g^are and rapid bursts of these wondrous showers of fire were un* 
accompanied by sound, and that he had stood for hours on the ice 
listening, and was convinced no sound came from the auroca. 
Parry said he could not expose his ears sufficiently long to die 
cold to be satisfied on the point. It was decided also that the 
aurora dimmed the lustre of the stars, as though a thin gauze had 
been drawn over them. Each person sees his own aurora ; to 
Parry it assumed the tints of yellow and lilac ; to Lyons the colour 
of the milky way or of very vivid sheet lightning. Leslie says 
his impressions agree with those of Lyons. Humboldt [CosmosY 
says he has seen " it shine with greater brightness than that of 
the milky way near the constellation of Sagittarius *' not only on 
the "summits of the Andes," but on the 'Mlanos of Venezuela" 
and on the coasts of Cumana, " white bright and varied tints " like 
**a second sunset,'* and almost equal to "the light of the moon 
in her first quarter." Humboldt says the phenomena "are not 

* Humboldt {Cosmos Sfihincs Trans., p. 180) nppears to have collectod and col- 
lated with t)i8 own experience all that Hcience, in his time, knew of the aurora. 
*' Low down in the horizon, about the part where it is intersected by tije magnetic 
meridiaiit the aky, which was previou£ily cleor, is durkenad by an appearanoa 
lesemblint^ a dense bank or haze " the colour of the dark segment parses into brown 
or violet, and the .stars are visible through it as in a part of the sky ob.<4cureii hya 
thick smoke.'' A broad luminous arch, first white and then yellow, bounds the 
dark Mgrnenf But as the arch does not apiMiar until afUnr the segment, Ar^Iander 
aap it cannot be attributed to mere contrast. "The highest part of the luminoos 
arch is not quite in the mai^netic meridian, and where the horizontal magnetic force 
Is weakeait the middle of the arch ditlers more widely from the magnetic meridian." 
ThemoietntenMthedifelMurgeoftbeanron, tbemoreYifid the display of colonn, 
from violet and bluish white, through all gndaUOMi to green and crimson. In 
common electricity, excited by friction, it is found the spark becomes coloured only 
-when a violent explosion follows high tension. At one moment the magnetic 
«tiMiners rlae nngly. and ara wen intenpened with dark rays resembling long dense 
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the luminous atmosphere of the sun,"^ but that their existence 
may be attributed ^^to an extremdy oblate ring of nebulous 
matter revolving freely between the orbits of Venus and Mars 
an assumption, he says, fiivoured by the observations of Olbers ** 
of the sudden flashings and pulsations of a comet's tail/' He 
also says in a few instances he perceived not indeed a red colour 
or a dark arch beneath, or, as Marian describes, a jet of sparks,'' 
but as though it were an undulatory motion of light.' 

Davy endeavoured to show that the aurora was caused by a 
discharge of electricity at the upper limits of the atmosphere, its 
appearance always producing a disturbing effect on the needle. 
In the tropics the hour of the day may be known by the direction 
of the needle," " it is affected instantly, although transitorily, 
by the distant aurora.'* ** Telluric nia^^netism and electro- 
dynamic forces, measured by the ingenious Ampere, were found to 
be intimately connected both with the terrestrial or polar light 
(aurora) and with the external and internal temperature of the 
earth." Halley conjectured the aurora to be a magnetic pheno- 
menon. " By Faraday's discovery of the evolution of light by 
the action of magnetic forces Hal ley's conception is made a 
certainty." The fact that gives the phenomenon the greatest 
importance is that the earth is self luminous ^ that besides the 

line-? of smoke, at nnother they shoot upwards from many opposite points of the 
borizuu and unite iu tt quivering sea of Uaine, • . . every iuiitunt its bright rays 
aasoineoew fonnt. The Iwt trace that remains of the whole spectacle ia often 
merely a white delicate coloured, feathered at the edges, or broken up into small 
round masses like cirro cumtili cloud-^ " ( Cosmos). Tiiieneman, Franklin, Richiirtl^on, 
and Wrangel remark: " The aurora 8tiuots lortli tiie must vivid rays, when masi^ed 
of cirro strati are horering above. The connection of the Polar light with clrroos 
eloiids shows the electro- magnetle evolution of light as a part of the metaorological 
prt>cej*8. The results! ofthr niensurements of the heights of the aurora vary from a 
few thousand feet to several miles JFttrijubarson)^ it may be driven to and fro by 
the winds and currents of afr. Humboldt says: Manifold, no doubt, are the 
sources of terrestrial light ; we may even imagine it to exist as latent." 

1 The luminosity ol tlie sun is so great that the Drummond lime light appean as 
of an inky black when projected on the sun's disc. 

s In the Austrian Arctic voyage, 1872-4, Lieutenant Payer says: ** The magnetic 
distorhances were of extraordinary magnitude, and frequently they were closely 
connected with the aurora, aiul were grrater as the motions of tho rays wt-ro more 
rapid and fitful and the prisuiatic colours were more iiileuse. Quiescent aiui reijiiliir 
nrcbes, without changing rays or streamers, exercise almost no influence on the 
needle (v. 1, 338). Although electrical processes still unknown seem to he the 
main cause of the aurora, atmospheric vapours may, however, have a considerable part 
in producing the phenomena " (j7>., 32 1 ). Lieut»Miaiit Weyprecht, after describing 
the play of the aurora, sa}s : "The band has nearly reached it, and now begins a 
brilliant play of rays lasting for a short time, the central point of which is the 
mBgnt:i\c pole, a sign of the intimate connection of the whole phenomena with Uie 
mngnetic lorces ot the earth; round the uiagiielic pole short rays Hash and flare on 
all sides, prismatic colours are discernable uii all Iheir edges, longer and shorter rays 
alternate with each other, wafes of light roll round it as a centre " (lA., 331). 

23 
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light which, as a planet, it receives from the central body, it 
shows the capacity of sustaining a luminous process proper to 
itself/' 

Science affirms the earth is a magnet ; if so, it has poles which 
can attract and repel. Man is a magnet; two persons insu- 
lated, brushed with a skin, on approaching their clenched hands 
will produce a spark.^ The magnetic force of the earth is mani- 
fested on its sur&ce in three modes, viz. by the varying inten« 
sity of the force, by its varying direction^ as shown by the incli- 
nation of the magnetic needle in the vertical plane, and in the 
declination from the geographical meridian ; its effects are repre- 
sented in the lines — Isodynamic, Isoclinal, Isogenic, or equal 
force, equal clip of inclination, and equal variation or declination. 
Oersted, Arago, and Faraday established the intimate relations 
between the electrical tension of the atmosphere and the mag- 
netic charge of the earth. At a white heat magnetism disappears, 
but it is still sensible in iion heated to a dark red glow; its 
varied phenomena " lead to a belief in the existence of various and 
complicated systems of electric currents in the crusts of the earth.** 
Humboldt inquires, has the rotation of the earth and the velocity 
of its different zones, according to their distance from the equator, 
any influence on the distribution of magnetism? And whether 
the source of magnetic action was to be sought in the atmosphere, 
or in the interplanetary spaces, or in the polarity of the sun and 
the moon ? Galileo, in his D'lalogo^ ascribes the constant parallel 
direction of the earth's axis to a centre of magnetic attraction 
existing in space. H umboldt thought in the then state of our know- 
ledge no satisfactory reply could be given to questions respecting 
the ultimate physical causes of phenomena so complicated.^ The 

* In a cold winter, ISi.'J, New York, I snw a huly, clothed in hlack silk, run several 
timen acruss ucurpetted room, she fiuddenly drew ber band down ber dresjj, applied 
her finger to the gas burner, and the jet, turned on for the purpose, whs ignited. That 
thfai phenomenon ^iionld excite a renuirk in the Timt9 shows the fnsofficieDcy of the 
general knowledge ol «'lei tri("al results. 

* '1 be bydrograpber to tbe Adniirulty (March 11, 1878), before the Geographical 
Society, diHCussed tbeqiiestion of tbe Earth's mngnetlsm. After giving an historical 
sketch of the subject since the dis( overy ol tbe dip of the needle, naid since tbe 
time of Gilbert various additions liave been made to our knowledge, but we aro 
ignorant of tbe causes ol tbe great cbangezi ob^rved, and which probably have 
continued through aeons of time. H alley observed that the convergence of 
the needle led to twopointit in each hemisphere, and concluded **that tbe «hol« 
globe is one great mngnet having lour niagnetical poles," to account for which and 
for the secular change of tbe variation, he conceived tbe earth migiit be a shell con- 
taining within a solid globe or terrella, which rotated independently of the external 
shell, each having its own mRgnetittm passing through tbe common centre, bat that 
the}' iiu lined to each other and to that of tbe earth's diurnal rotation. Hansteeo a 
century alter (181 1-I8IJ>)» c<«nie to tbe same conclusion as to the four poles of 
attraction; acknowledging lialley as the first who had discovered the true magnetic 
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question of the source of the earth's magnetism, so far as relates 
to its physics, appears to be solved by Reichenbach*s analysis of 
meteorites. He shows that if a piece of magnetic iron be brolcen 
up, however small the fragments may be^ there still exist the polar 
facts. 

Reichenbach maintains that there is no distinction between a 
planet and a meteorite, excepting in size, and this now appears to be 
the conclusion of science. Newton had before said He took all 

attrsctlon of the globe, he went further and computed both the geographical po))i* 
tions and the probable periods of the revolutions of this dual system of poles. He 
found the North American pole required 1740 yeara to complete its grand circle 
tiruuud the terrestrial pole, the Siberian 800 years, that on the Antarctic regions of 
Soatii AuBtralift 4600 years, and the secondary pole neir Cape Horn ]S04 yeon. 
Sabine (18B4-72) in part followed Ilalley's views, and considered the two macfnetic 
systems to be directly recoc^nisable in the magnetic phenomena of the globe, the one 
terrestrial, the other kosmical. The point of the greatest attraction in the Northern 
Hemisphere ia atronger ; the weaker ayaCem (koanical) haa at preaent Ita greateat 
puiot of attraction in the north of the Asiatic continent, and that the koamical 
system by progressive translation gives rise to the phenomena of secular change and 
to the magnelical cycles which owe their operations to that cause. Reviewing these 
bypotheaea by recent obaervationa, it la Impoaaible to teoognise their aeconlanee with 
the changes which are now going on, yet at the same time not to recognise that 
n alley's and Hansteen's deductions were borne out by those facts. Hetween 17U0 
and 1810, in the Northern Hemisphere, in the higher latitudes there was a general 
movement of tlie north end of the needle over the area from Hndton'a Bay to the 
North Cape of Europe, and from Cape Horn to the northern part of Australia, the 
north end of the needle was successively drawn to the west at a maximum rate of 
H' or 10' a year. From the meridian of the North Cape of Europe to that of 130** ^ 
it was anceeaatvely drawn to the eaat, whilat from thence to Hndaon'a Bay it waa 
nearly stationary. Id the Soothem Hemisphere, from the western part of Australia 
to Cupe Horn tlie movement was throughout to the east at a maximum of 7'. Thus 
there was a general uniformity of movement dividing the globe into Eastern and 
Weatern Hemlapherea— the needle was eonahintly drawn more and more to the west 
on tliat part embracing the Pacific, more and more to the eaat In the other portion* 
In the early part of the century there was a harmonious movement of the needle over 
the whole earth. In 1818 at London, and contemporaneously throughout £urope 
and North Africa, the westerly progress of the north end of the needle ceased and an 
eaaterly movement oomnaenced, and continues at a yearly increasing rate ; but in the 
South Atlantic it has never reased. Sabine^M views imply that the |>ole.sof attraction 
having a terrestrial course, i.e. the magnetic poles, are not subject to translation. 
When further followed, the hypothesis is beset with difficulty, as it can scarcely be 
conceived that changea doe to koamical action can be other than general in character, 
and moat affect the whole globe ; we should anticipate uniformity in the general 
mnvemeota of the needle, but modern experience disproves it. In some regions 
there ia grsat activity of movement, in others, comparative repose, this leads to 
the conclnalon that certain movementa are going on in the interior of the earth, 
and that the secular changes are due to those movements, leading to Halley'a 
conception of an internal nucleus, Itself a mairnet rotating within the outer mag- 
netical shell of the earth. Captain Evans calls this " a lunciful conception but 
atitt It ia neceaaary to examine the behaviour of the intenalty of theearth'a magnetiam 
to aee how far it corroborates this view of the interior movement. He then com- 
ni»'nted on later results, and concludes — whichever way we look at the earth's 
magnetism and its changes we find marvellous complexity aud mysterv. Time and 
increased knowledge appear to have thrown oa farther from the aoiation, for tlie 
tenella of Halley, the revolving poles of Hanateen, and the mora recent hypothetet 
of the ableat meo of the day fail to aolra the myateiy* 
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the planets to be composed of the tame matter, viz. earth, water, 
and stones, but variously concocted ** {fimver^a^mu). Rose has 
shown ^ that aerolites which possess a fine grained texture have 
a telluric appearance, and contain Olivine, Augite and Labradorite, 
as that of Juvenas (PArdechi), They contain, in fact, crys- 
talline substances, quite similar to those of the crusts of the 
earth, and in the meteoric iron (Siberian), the olivine is only dis- 
tinguished by the absence of nickel, replaced by tin/'^ In 
Senegal meteors are said to form hills of iron. Those of Bahia, 
Durango, Zacatecus, are of many tons weight. Those of Aix- 
la-Chapelle but of a few tons. Ordinarily, meteorites are but a few 
pounds weight or less, and probably constitute the phosphorescent 
rain spoken of by Humboldt. The structure of the meteorite gives 
the key to the internal condition of the earth (the spectrum appears 
to prove that planets and meteorites are of the same composition), 
they consist, for the most part, of metallic masses, generally of 
iron, with nickel, cobalt, and stony substances. The iron presents 
a network of cells, pcr\ading the mass ; in those of Krasnojarsk, 
Atacama, and Bittburg, they can be seen by the unaided eye ; 
those of Smolensk, Seres, Blansko, Taber, &c., have the same 
structure, but are more minutely mixed ; when the stony part is 
removed the cell structure is apparent ; they vary in their specific 
gravity as 3, 4, 5, that of the earth being 4*7. The earth's 
interior is probably a network, "a coherent mass of iron cells,'* 
and " in this iron the magnetism of the earth resides." Inequality 
in the distribution of the constituents is seen in every meteorite, 
and it is a fair presumption that a similar arrangement would be 
found in the structure of the globe ; the facts thus far are matters 
of observation, and appear to be confirmed by the number of 
iron lines found in the solar and other star spectra. 

The meteorite of Clairbona (Alabama) was encrusted with 
slag 4th and ^rd of an inch ; that of Caryfort (N. America) .' th ; of 
Nanjemoy (iMaryland), i th ; from such a covering to complete 
igneous fusion there is a wide difference. Beneath the lowest 
geological formation " the earth has certainly a red hot or still 
fluid covering several leagues thick, analogous to the coating of 
slag on the meteorite, but we cannot conclude, as is hastily 
assumed, that there is a stale of fusion thoughout its whole mass 
{Reichenbach), Faraday inferred that if the earth was an igneous 
fluid throughout, it could not be magnetic, because such a 

temperature would be irreconcileabie with the presence of 

' A meteoric itone fouiul in Ciilifornin a|)peHrs to difler from all meteoric stones 
before foiind ; it is xunl to !»• 8lre.«ked with tr'»ItJ, and no hard that it l« imi)enetrabl« 
to force und irreducible by acida, pre^enUiig au amalgam wfaicb, if it could be 
imitatfd bj art^ wooJd be perfect 
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magnetism/' Thomson has an hypothesis that although intense 
beat exists in the interior of the earth it is not in a fluid state, 
owing to the immense pressure;^ if so, it is induced bv its 
si^rincumbent masses, and not by an incandescence \ ' the 
latent heat would become active by the pressure* The heat 
of the interior of the earth is relieved by volcanic action.^ 
It would appear that the Japanese paid great attention to volcanic 
phenomena, and probably two thousand years ago they had some 
geological system, or they could not have invented an instrument 
which measured not alone the volcanic vibrations, but which also 
showed the directions in which they occured.* 

*' All meteorites are molten on their surface (due to an external 
heat) ; internally, they are crystalline formations proceeding from 
a force which can be shown to have operated entirely at a lower 
temperature/' A crust of glowing fused matter, even if it were 
of several miles in thickness, would be insufficient to destroy or 
materially to diminish the effects of the magnetism of a vast iron- 
pervaded cold sphere of 8000 miles and upwards in diameter 
^Reiihenbach^ et vide supra^ p. 2 1 9). 

Reichcnbach says " meteoric stones when cut, polished, and 
slowly etched by dilute nitric acid, crystalline spheres appear in 
every portion of the iron, however small, they may be distinctly 

I Tbe Astronomer Ro3rtt1 (Cumberland), speaking of tbe preuare on the earth's 
centre, ah^a — Uockn ^Tvn» more cloKeljr on oacb otber as tbe centre of tbe eartb f« 
approached; to crutth Aberdeen /?rHr>ite would require a pressure of 10,000 I hs, to 
tbe square incU,but the pressure on the eartb'o centre must amount to 30,000,000 lbs. 
^acb a preMure is incuriceivcibie ; perhaps thereby gas is squeezed into platinum or 
fi^old, powder into eolids and solide into powder, and be infers from the aetlon of tbe 
plumb line in respect to the IlimHiaya mountains, that the whole country (Hindustan) 
is floating on a JeuMe fluid ; the (li^phiceinent ol the ileaser matter b^ tbe mouotaiot 
sinking into tbe fluid, neutralizing their attraction. 

* Morrie tbe tompenitnre obtained from foclr burlngi only Indieatet that of tbe 
wnter contained In the orifice, which cannot be assumed to be that of the rock, for 
this t^'niptTHfiire is prob<il)ly due to the air or to the water dnooniposinj^, atid that 
the teuiperuture at great depths cannot be arrived at by the water or air so obtained. 
A tliennometer bong in a mine regfsters tbe temperatare of tbe veotilatioo In tbat 
place, and Is useful only as qualifying barometrle readlnga. He aoggeiti a mode 
ay which a true readiui^ may be obtained. 

* Reyer repiidiutes the idea of basing the classification of igneous rocks alone on 
f beir geolou^ical age, and inslstn tbat porUone of tbe aame magma, under different 
ecnditions, will assume a granitic, a porpboritic or vitreoos structure, at igneous 
Intruj^ion-": nre found a>'HociHt«*d with nedimentary dejuisilrt probably connected with 
volcanic activity; and he more than inters tbat granitic structures are formed in the 
pveeent era by eoneolldatlone under tbe praasoie of portloni of tbe magma below 
Tolcanic vents. 

* SeveJifeen hundred aiid fifty yenrs ago Choko, a Japanese, ituented a seismo- 
grapb, by which an earthquake occurring at a distance could be recorded. The 
implement ii a cylinder eight feet In height, witb rodi and springs so systematically 
arranged that on an eartii'|u<ike occurring a ball lightly poised in a drngon's mouth 
fell into thiitof a fro/N ix ticuih, iii(li«*ntirig the direction whence tbe «bocl( would 
proceed. There are eight dragons with their atteialant frogs. 



Digitized by Google 



358 



Magnetic and Odyllic Polarity, 



recognised under the microscope/' pretenting the same appear- 
ance on masses of meteoric iron as those called the figures of 
Widmannstetten, and are nothing else than crystalline forms 
magnetically constituted he continues,^ I have examined many 
meteorites, and have uniformly found the reguline if on crystallized 
exactly in the same way as in large masses of meteoric iron/' 
and picked out of the Blansko meteorite small portions of iron, 
which, when polished and etched, notwithstanding their small 
size, exhibited not only planes of cleavage, but cr^st^ized pyrites 
enclosed in the iron, undistinguishable from those in lar^ masses ; 
thus they include a twofold source of magnetic and odyllic polarity ; 
they emsist in part of eellutar^ hut yet eoherent masses ef iron^ and 
these metaliic masses are crystallizedj and perhaps form m each case 
a single large crystal, externally indeed irregular, but internally 
cohering accordine to the laws of crystallization/' ^ The pre* 
sence of iron ana the crystalline form act together in producing 
magnetico-odyllic poles in the earth, which are to be ascribecL 
not only to external causes, such as solar rays, but in a great, and 
perhaps for the most part, to internal causes/' This, he con- 
cludes to be the reason *'why the astronomical and magnetic 
poles do not coincide; the earth having not only two, but four 
magnetic poles, and many others," therefore, " the earth may be 
supposed to draw its polar light from internal sources {Research, 
in Mag.). 

In parenthesis, I would say, it appears to be conceded that the 
earth is a magnet. If one orb be a magnet, by a parity of reason- 
ing it must be conceded that all the orbs which throng in space are 
jnagncts, and that the Universe is one vast magnet conditionally 
regulated, probably intcrinittcntly (a property found so necessary in 
late electrical discovery), the systems of suns representing broken 
circuits with a continuity of conduction. All planets have the same 
relations to their central suns as those suns have to the universal 
system. The effect of a brc^ken circuit with continuity of conduc- 
tion is seen in the action of the microphone. In this broken 
circuit, in minimum do we see the representative fact of the 
Kosmos ? The familiar idea of rJirect solar heat may, after all, be 
but an illusion of sensation. If the hypothesis of the correlation of 
forces in its principle be confirmed, it were easy to conceive the 
transmutation of any of the forces, and that which we know as direct 
solar heat may be due to a correlate action ; the rule of the inverse 
square precluding the idea of direct solar heat. 

The knowledge of the laws of nature, whether revealing them- 
selves in terrestrial phenomena or in celestial mechanics, renders 
us conscious not only of the strifes but of the calms of nature. 
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seeming disorders being but the processes of changes where 
cat as trophisms become initiatory fulminations inducing order. 
The Universe at the same time our admiration and our mystery, 
is a mystery only to that finite appreciation which assumes to 
itself the capability of resolving the infinite. When we look on 
Nature, in our endeavour to unriddle the Kosmic appliances therein 
disclosed, we find a Universe of Effects— effects which have arisen 
from a vast stream of intellectual impulsions, of so admirable an 
institution that effects and their cause — ^intimately blended and 
perfect in construction — appear to be governed by an innate deve- 
lopment j whereby asperities are softened, weaknesses strength- 
ened, advances by infinitesimal gradations fiuhioned, decays recu- 
perated, powers intimately impressed and the immense variations 
and changes so homogeneously interfused, that as the attributes 
of Nature we perceive but successions interminably prolonged ; 
but when we conceive Nature as a thought transfused into effects, 
we then conceive the Universe as a Creation manifested for a 
purpose, and its design must have been originated by an intelli- 
gence, with power sufficing to unfold all phenomena in its embrace. 
As it is impossible to gaze upon a machine without contemplating 
at the same time the intellect by which it was designed, then, as 
it is impossible to disunite the mind of the constructor from the 
machine which resulted from it, so also it is impossible to disso- 
ciate from the scheme of Creation the idea of the Intellect or God 
by which the Universe was called into being. Bell was of 
opinion that the external world only exists for us as we receive 
it within ourselves, and as it shapes itself within us into the 
form of a contemplation of nature.'*' Of this opinion also was 
Humboldt, who adds, "As intelligence, language, thought, and 
signs of thought are united by secret and indissoluble links, so in 
like manner, and almost without our being conscious of it, the 
external world and our ideas and feelings melt into each other \' 
or, as Hegel expresses it, " in our internalrepresentations of them/^ 
When Reichenbach promulgated his theory of odyllism (mag- 
netic emanations), principally Icnown in England through Gregory's 
translation, it was met by the cry of charlatanry, and the echo of 
the imputation still exists. Passingly I would say such a mode of 
suppressing theories is convenient, because thereby examination 
and experiment are avoided and more, as an utter ignorance of 
the subject becomes veiled by the assumption of knowledge 
and learning. Nevertheless, it is my belief that these odylfic 
emanations have the same bsisis as the sun and star spectra — the 
reflections of the spectrum on the screen being but the radiance 
of the substances incorporated in a ray of light. Reichenbach's 



Digitized by Google 



360 



7hi Dead Eye. 



4 



patients represented that metals were accompanied by coloured 
emanations^ — n(>w this is exactly what the spectroscopist claiins. 
There are occult forces underlying vital and objective phenomeni } 
is it because the s|)rings of their energies remain mysteries tfcat 
they should be, as many other scientific suggestions arc, smothered 
by clouds of learned ignorance ? 

More than twenty years ago a ip'ir'it Tncdiurn was taught iX. a. 
ieance that an impression on the retina of the eye is fixed tiere 
until erased by another impression, and that the last imprejsion 
received in life remained impressed in the dead eye, and that 
thereby a murderer might be detected because his imaire woi id be 
the final one ; this of course was but the maniacal dreamiig of 
a spiritual medium, and the in/or?neri sc ientific pooh-poohed the 
whole affair ; yet Kiihne, by a sf ries (A experiments on rabbits, &c., 
has demonstrated the fact (vide Kuhne^ l^iiual Purple^ p. 
et infra). 

All acquainted with scientific details know the treatment that 
an eminent physici t r( ( civcd from men of science," as though 
they did not lend themselves to wilder theories than the odyllic 
and spiritual involve. No doubt all the comments upon such 
subjects are the result of involuntary cerchration and the materiality 
of the intellect inbred by the substance of the brain. The fairness 
with which such subjects are treated may be seen in the article 
"Science and the Spirits" {Frag, Sci.)^ and in that on the 
"Radiometer" {JCIA Cent.^ vol. i, p. 256). When the con- 
jurations of Maskelyne and Cooke are produced as evideiicei JA 
dif proof of an occult something which hitherto hss been unex- 
plained^ it can create no surprise that the commencttor thouid 
reject the verification of the senses or deny the conclusions of 
common sense.' If the arguments adduced by Dr. Carpenter in 
his work {Mesmerism and Spiritualism) and elsewhere are car- 
ried to their logical extreme they would be subversive of all 
theological formularies and directly contradict Paley's grand 
summary on the weight of evidence. The question is not one 
of technics only, it involves realities of the gravest character. 
All theological explanations are based on the so-called miraculous 
and on revelation. Is not the whole of Theology based on state- 
ments which would be " completely in opposition to the universal ex* 
perienci of mankind as mbodied in those laws of nature which an 

1 Vitlr \:>h S) ( JUMearch. in Mag,), where be gifes a table of (lie colonn ot tbe 

milgnetic friwiriutiunA 
s I wooki not for a mofnent npboM Uwt Uwt (common §§na9) aaan fnfelllbla ono, 

l»iit it oii^ht to hf. MM fficianU f tef^HfM Ut mnk*-, im qtici^Uon the connliixiorm which 
(Ifpnid ■«fil»'ly iJ|iori fnir f»wn or offi»-r< Htth'yrtif'tty " ( XIX f'tnt.f nrt. /<<i(iioJll«t«r^" 
April, iH^l). iiy wUat otht^r fntitfiii uro evidential lo be ealabii«bed ? 
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a^ipted by ali nun of orMnary intilUgencif** Carpenter italicises 
the sentence. If there be anything in this emphasized opinion, 
it cuts away the root not only of all psychical experiences^ but the 
very fundamental principles of all theologies. Is that what he 
means ? in other words, it is the general scientific assumption that 
the unknown must be interpreted by the known, which in reality is 
a denial of that underlying current, innate and present with all 
men, which all men experience, although many choose to deny it 
because not chiming in with that which is called scientific discovery. 
Let such reasoning be affirmed, and the no God hypothesis will 
exist in its vigour. The elevation of man is due to a conception 
of the ideal, an inborn principle eliminated by culture ; in a word, 
the "religious sentiment," which assumes its prominence as the 
bond link knitting the human and the divine, distinctly marking 
the affinities which exist between man^s alter ego, i.e.^ his entity, 
spirit, soul, or essence, and that inexpressible intelligence in which 
all things exist and out of which all things have flowed. This no 
God, or no Spiritual principle may to some minds be a conclusive 
argument ; it is perfectly clear that if there be no spiritual affinities 
existing within the interior conception of man, the no God and no 
Spiritual hypothesis is the true interpretation of man's position-^ 
and then Nature and man's intelligence are but the result of a 
chance or accident infinitely repeated^ a jumble of rubbishing absurdi- 
ties, which no man who has a possible claim to a knowledge of 
psychological or anatomical or physiological science could by anv 
possibility accept ; yet a grave professor, who assumes to have all 
these scientific positions at his tongue's end, stands up before an 
audience of thinking men and asserts this position. 

Upon the spiritual theory in its so-called manifestation phase I 
pass no opinion.^ To me ^ spirit mediums " appear to be no worse 
than the theological tricksters who have endeavoured to fetter 

1 Those who go to public seances to witneiw Kpiritual wonders are as much to 
blame as tbey wbo tspome to have tbe power to mhibit tbem. Were tbere no d u iies, 
tbvtB were no cbariatnns. Tbere can be bat little doubt the persons tietting op 
Huch pretentions had witnesfjed soniethir)£r nntisnal occurring? lliroiigh themselves ; 
and, however dingut^ting the cupidity which induced the exhibition of a power 
wbicb they supposed they coald direct at will, in excuse it may be said tbe tricks 
were resorted to when it was found tbe power could not be exercised ut will. 
Tbo-e who have attended s^nces presided over hy uninterested Tnt tlintns,'* and 
bave ha<l the patience passively to wait for the manitestationH, rarely were uii.-*ali.stied. 
I have no doubt some occult i>ower exists, but I do not think it is dependent on the 
will of tbe person through whom it is manifested, and do not see tbe lesson intended 
to be taught. Once, many years ntfo, accident made me preffnt at a seance The 
whole character ol the nieetincf precluded any idea of trick or collusion ; t/wre 
wan nothing to gain so far an J wai concerneU, The evidence that souieihmg 
oceurred out of tbe common course of man's intelligence was perfect (tbe uMnifest 
tations were in writing), and I bave been unable to solre Ihe mystery without 
retorting to superoaturaiism. That solution I reject. 
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thought by an assumption of the miraculous — priestly impostors 
who have presented clever mechanical arrangements as divine 
interpositions. An attack on an hypothesis, even if it be the 
barest assumption, at least should be based on a knowledge of the 
fundamental principles upon which the hypothesis is built ; and 
however high may be the scientific attainments of those who lead 
the assault^ something more should be adduced in contravention, 
than hypothetical assumptions of scientific impossibility, and more 
than negative evidence is needed when men of high scientific rank 
positively affirm a truth and produce evidences in support of their 
affirmations. There may be as much unreality in the incredulity 
of the opposers as there may be in the upholders of the spiritual 
theory, and quite as much charlatanrv in the assumptive denial as 
there is with the public mediums who assume to possess extra 
mundane powers. The spiritual theory in its real spiritual signi- 
ficance, and it may be said, religion also, are wholly removed mm 
scientific definition and appear in no way to be amenable to 
Mcientific law. If in the world there be nothing but what is 
capable of scientific proof, miserable indeed, were the lot of man— 
an oyster revels in a paradise unattainable by him. A man before 
he is in a position to decide spiritual possibilities should at least be 
affiliated in interior prtsumptiom ; this the author of Mesmerism 
and Spiritualism does not appear to be. Before men go out of 
their science and pledge themselves iu support of an adverse pro- 
position, it were well that they reflected upon the lesson taught 
by the rabbits of Kiihne. Kfthne's disclaimer (p. 68, Fisual 
Purpli) of this connection does not make the medium's announce* 
ment the less curious, not to say the less important, to those who 
produce physical testimonies in support of spiritual experiences. If 
the spiritual hypothesis is to receive a root and branch condemna* 
tion many a healthv fiiith would be involved in the ruin. In 
this war of ideas the possibility should not be forgotten that 
there may be as great Kosmic mysteries concealed beneath 
the occult (the companion of man in all ages of his history) as 
there are in many so-called mystical presentments of nature. 
There is no charlatanry in the proof which Reichenbach has 
deduced as to the magnetic properties of the earth from the con- 
struction of meteorites nor in his chemical discoveries. Accident 
led him to the knowledge that by some persons, emanations in the 
shape of ^lambent'' flames, were seen to issue from the poles of 
a magnet. His observations on the phenomenon were first con- 
ducted through patients suffering from hysteria; eventually he 
found the same fi^culty in persons m all ranlts of life and in all states 
of health, and thereby arrived at the conclusion that the flames from 
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the magnet can be seen by one third of the human race \ by a lesser 
portion those from crystals, and by a still less number those from 
other substances. He was convinced that there is a peculiar 
principle inherent in magnets and crystals and more or less 
prominently presented in metals and wood; this principle or 
force he found to be allied to heat, magnetism, and electricity— 
of the nature of each of them, but differing from them in generally 
observed facts. The force he called OdylL^ Science caUs this 
charlatanry^ therefore persons are deterred from investigating the 
phenomena because science has tabooed it. I once saw the 
emanations; the experience was not onl^ unsought, but I was 
unaware that there was such a possibility. In 1855-6, being 
in New York (U.S.), I called on a friend, and was shown into 
his libraiy. After being there a short time my attention was 
excited by what appeared to be a white oscillating flame on 
his book table. Struck with the singularity of the appearance, 
I went up to it, to ascertain the cause, and saw set upright 
a large magnet without the armature, from the poles of which 
the light appeared to proceed. In the midst of my wonder my 
friend joined me, and I directed his attention to the magnet. He 
said he saw nothing. On describing what I saw he said it was 
the Odyllic light which he had much desired to see, but had not 
seen, nor did he then see it. Another friend (in England), an 
M.D., had read of the Odyllic light, and determined, if possible, to 
see it. He procured some powerful magnets and set them up in 
his study. He had invited a friend to share his vigil, who broke 
the appointment. In the silence of the night he entered his 
study where the magnets had long been flaming, but saw nothing. 
Hour after hour passed, and there were no magnetic flames 

1 His conclusiona were *'tbat all sobstances were more or lew limiiDoae— 
emanatioM arising in tiie shape of lam bent llamee which were deflected by carrenti 

of air. In magnet* and crystals they were most prominently present, metals 
followed, and tbey bave been observed in some species of wood. Connecting 
his facts with the structure of the meteoric stones, be came to tbe conclusion that 
the earth ie a magnet, and that the aurora ditplaja were magnetic emanations." 
The results of bis researches in this direction are, ** Flaming lighta exist over 
magnetic poles larger than the magrjet.s from which they flow; . , . these 
flaming appearances are movable, undulaUng, often moving in serpentine windings, 
lilco thoea of a ribbon agitated by the wind, becoming every moment larger or 
smaller, shooting out rays, scintillating, variegated in colour, and often nebulous, 
vaporous, and cloud-like." *' When we find that with our breath we can cmise it to 
fliclcer backwards and forwards, and when we observe it increases in a rapid ratio in 
sise* intensity, and brilliant in rarefled air, and lastly, when we see It followed at 
efery step by tbe play of rainbow colours, <fec., there remains bardly an essential 
marie of distinction between the magnetic light and terrestrial polar light," *' the 
dilTerence being tbe magnetic light is seen only by tbe sensitive eye, whiliit the polar 
light is disGonied by ordinaiy vision" (Reichenhacbi R99, in Mag., p. 447, 
Gi«gofy.) 
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visible. Suddenly there glanced about the room beads, chains, 
and streaks of lignt most brilliant in character. He was startled 
by the appearances, so different from what he expected, he lost 
nerve, and precipitately bolted from the room and locked the 
door, in the veritable belief that all was of the devil's doing.*' He 
regretted hu precipitancy on finding that the display he witnessed 
is rarely seen, it is said, only by the most sensitive individuals. 
The explanation to be given is that the atmosphere had beoonne 
luminous through the magnetic emanat*ons, iK^ich by his long 
stay in the room had entered his system. I believe he never again 
repeated the experiment. Lights such as those my friend the 
M.D. described possibly could be photographed, certainly that 
seen by me, for the light I saw was vis£le in the noonday sun 
in May, in New York. 

All substances present odyllic or magnetic emanations, ^ich 
are presented in colours diversified in accordance with the distinct 
character of the substances from which they come. If this be 
the fiict of nature, the odyllic hypothesis of Keichenbach has an 
important bearing on the spectrum analysis, as ridding it of the 
Incandescent phantom which appears to be considered of the 
greatest importance in spectrum observation, probably, after all, 
due to a particular train of thought long indulged in. When 
it is desired to subject a material to spectrum observation in order 
to obtain the extreme divisional tenuity it is probably necessary 
the particles should be excited by a state of incandescence. When 
a Sun, a Planet, or a Nebular mist is the object of examination, 
without the state of incandescence, from the immensity of the 
objects, the intensity of the magnetic emission, increasing in ratio 
to the bulk, would present the flames arising from the substances 
of which the masses were constituted in blended concentration 
and would mark the spectrum with the indicating colours, or 
with lines or gaps, showing the constituents of the pencil of light 
under observation. If all the orbs are self luminous, it does not 
follow that this luminosity is necessarily that of an incandescence. 
We can only reason by analogies on such objects as Suns and 
nebular mists, and have, therefore, to fall back on representative 
states as we find them on the Earth. On Earth we have heat, 
scientifically we call it temperature, in a juild dynamic state, in a 
still milder form it is met with in the static or latent state, as in 
refrigeration, or in its greater representative the cold of space, 
and also in extreme dynamical action through excitation, as com- 
bustion. In an electro-magnetic arch it reaches its greatest inten- 
sity, and yet the electrical condensation, divisionally distributed, 
gives the electric light with little or no (sensoryj rise of tempera- 
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ture. If all stellar bodies be self luminous the luminosity, proba- 
bly, is rather due to magnetic exhalations than to an incan- 
descence. This view becomes more especially prominent whem 
we consider that the spectrum examination proves that the passage 
of thcf electric current bears with it the substance of its conductor, 
Le, the passage of the fluid through the conductor bears with 
it the magnetic emanations of the conducting substances, the 
metab, &c,, being in a state of the extremest tenuity, it is only 
in contact, or in opposition, that the spark is elicited. Another 
reason against the incandescent hypothesis may be derived from 
comets, through which, in all parts of them, not excluding the 
nucleus, the stars of the eleventh and twelfth magnitude are seen. 
If comets be of incandescent substances this could not occur, 
the particles being in a state of incandescence would render the 
comet opaque : i^on the other hand, the light of the comet arises 
from the luminosity of the particles, they being in extreme 
division, wide intervals would exist between them, and thus 
any object on the further side would be visible through what 
Reichenbach calls the lambent flames.^' Again, if the sun was 
composed of incandescent materials, it would not be possible for 
the spots to be objects of observation, nor would it be possible, 
owing to the intensity of the glare, that on their transit the 
planets could be seen on its faceA 

Light painting the spectrum with the colour of the material 
composing it, shows that it is not a mere undulatory vibration of 
the ether, but that it is itself^ a material substance composed of 
particles in extremest tenuity, shining by their own emanations. If 
this hypothesis be established, it can be said that the colours in the 
spectrum show the materiality of light^ and that the colours painted on 
the cloudy the rainbowy show the materiality of force} Science has 

> The HencheUs and Arago conceived tbe San to be inhabited or capable of habi- 
tation. It sepms impossible they could entertain such an idea, had they really 
conceived a flaniinc: substance enveloped tbe Sun, pos8il)ly Ibey adopted tbia hypo- 
tbesii* becauj>e tbti then state of science gave no other explanation. Surround 
tbe earth with toch an envelope, iti elevation being in accoidance with its lefwr 
bulk, could life exist on earth ? 

* When tbe above was in the hands of the printer, W. Crookes read before the 
Royal Society (December 5, 1878), a paper upon certain obaervationii be bad made 
wiien experimenting on electrical difcharges in vacnom tubes. The narrative was 
interesting and scientific, and practically iUuftiated minute analysis. The demon- 
strator's speculations on these experiments are Important, and tend to the verifica- 
tion of tbe observations in tbe text. W^bea a state of matter is announced as ultra 
gtt$90U» " the principle contended for in this treatise is lightened as to proof, vis. 
that when tbe atoms of a resin are known to be In a fluid, hut which are undetected, 
when its spectrum is projected on tbe screen, under the highest magnifyintc powers 
known to art, that tbe substance has been resolved into its primordial i. e, into the 
ultra-gaMOQs. The observation made in lelatlon to the fomih state of matter, that 
It is a world *< where we can never enter,'' and ** which we mutt be content to 
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distinctly shown that the coloun of the rainbow are representa* 
dves of the forces acting in nature, we have as distinctions heat 
rays, light rays, and chemical rays* To gp further, it may be said, 
thiat as the colours present in the spectrum are the symbols of sub- 
stances, so on the cloud we have colours as the symbols <tf the 
forces, and as both the spectrum and the rainbow have represent 
tative colours, in the spectrum on the screen and on the cloud we 
probably see the representations of that primordial element from 
which both force and substance have emanated. The prisms in 
the spectrum apparatus are representative resemblances of the 
huger prisms formed through heat and its consequent moisture, 
containing within itself eveiy necessary power of dispersion, ^ht 
fainting 9H the retina thenbeemes the reflex of the primereUal element 
in its frimordial unit^ and thus we may say that the Universe in 
its objective presentment is a condensation of heat, out of which 
have grown all material phenomena^ the diversities of substances 
having arisen from the intermixture of those correlated conditions 
we know as force. 

In such a conception there is no denial of observed solar £icts. 
The mechanics of the Sun would but be assimilated to those of 
the earth ; there would still exist igneous prominences as Vol- 
canic eruptions— these stupendous emissions present precisely those 
appearances we might expectfrom the eruptions on the earth viewed 
firom a distant aerial point— the sun eructations being magnified 
in the proportion of the respective bulks of the Sun and the 
Earth. The lower red eruptions, be they flames or lava floods, 
seen on the circumference of the sun, would be representative 
of volcanic eruptions or of lava streams. The proposition ooo- 

obserre . . . from the outside,'* npplieN to all investigratiorn of ultimate phfno- 
mentt, if not, to all pbeDomena. Lockyer aUo by bb obwrraltuni of 0|N;ctruiD 
^Mnomenft tbioirt a doabC on the fefeDtifie fonnaUi lelatf ng to etemental vowCbiiccs ; 
Dfi experimeDta on copper, so far as tbat meUi! is conceroc^, appear to be conclnslve. 
If one (dement be reifiolved it \n not improbable tbat in time ail the others will be. 
Tbeiie dfieoverieii, wben conni^ted, i-bow tbere i* a beyond even to ai>»umed scieo- 
tifie idtfowtea, and that a fegfon h apfiroacbed wbeva the fmpondeiablea are apedfie 
fealities. Mr. Crooked appeari< to have elicited bjrbia experiments tbe corpuitcular 
tiieoiy ol liifht (Sewtons Einignion Thff/ry, vide tup., p. 2*9 ^ m lonsf rejected by 
aeieiice. TbU announcement adds to tbe obtenration in tbe text, riz. tbat U^bt is a 
aabetanee in tbe extraoieft atato of tenaftys tbe pru^Knitloii wan baaed on tbe 
pnaentmoita of tbe speetram analysia; bat wben it a shown tbat ligbt In certain 
conditions move?* in rnrvff, which curve? are capable of variation, little \n wanted to 
prove tbat ligbt is innate in substance. Tbis proposition I advanced, relying on tbe 
principle tbat a matt co mp oae d of partlelea (tbe condttioD of all bodies) poseeasea 
bat tbe powers and pn^artles inherent in the agg^regated particles. Were this 
Otber'.vi«»', licrht and force would he motions or "ubxtunces foreij^n to material bodies. 
Tbe orbs, suns and worlds, dec., are pronounced to sbine by tbeir own ligbt ; tbese 
Offba are'SvnDed of partlelea, benee it voald aeem to follow tbat tbe particlea ooon* 
poring tbeni are self-luminons and contain within themaelffea tbe ligbt \tf wblcfo tbey 
baeome appanuit to ligbt {jride note i, p. S07 ; note 1« p. S15). 
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tended for gains consistency from the fact that the sun's ap- 
pearance observed in the ech'pse in India, 1868, appeared to be 
wholly changed in the eclipse of 1 878, observed in America. The 
brilliancy of the corona is probably an auroral display, magnetic 
emanations from the great orb of .the sun* The Earth seen from 
the moon would probably present a similar grandeur. The sudden 
appearance and disappearance of these prominences, their bend- 
ing back on the body of the sun, is exactly what might be expected 
from volcanic eruptions — ^the floating cloudlets, le^ after the dis* 
appearance of the prominences, are most probably the smoke and 
debris of the volcanic evictions. 

It does not seem to be true philosophical concepdon to assume for 
the mechanics of the Sun a different solution from that given to the 
mechanical constructions observed of the Earth, unless overwhelm- 
ing evidences are adduced in support of such an hypothesis. If the 
substances of Suns and the other orbs floating in the firmament 
be, as Newton suggested, composed of the same materials, this 
the spectrum analysis appears to confirm, asserting for them an 
almost analogous constitution, fair reasoning would lead to the 
acceptance of the premiss, that all the orbs composing the astral 
system or universe are the results of the same substances and the 
same working forces, differentiated in accordance with the squares 
of their proportions. In such a conception homogeneity and 
order would be the fact of the Universe, as projected from and 
superintended by an Infinite Intelligence ; as in the Universal 
alone is found the true, to the Universal then we must look for 
the solution of all Kosmic conceptions.^ 

In saying farewell to my readers, I would remark that the 
most gifted minds in the attempt to unweave the web which 
encircles "the waifs'* that float on the ocean of time, have 
found that all their efforts have only placed them in the vesti- 
bule of the infinite, the beyond being unapproachable, the 

'1 <* To go on the forlorn hope of troth Is a senrice of periU Who will undertake it 

if it be nut a service of hunor ? It Is eaiiy enougb after the ramparts are carried to 
find ruen to plant the flaa^ on the hisjhest tower. The diflficulty is to find men who 
are ready to go first into the breach'' {MacatUay* Essays, vol. ii, p. SlH). All 
exp<*riniental nclencea are in a state of pro9res:rion. ''There was a tliiie when the 
most powerful of human iHN Utcts were deluded by the gibberish of the astrologer 
and the alchemist '* but as time advances, facts accumulate, doubts arise." " First 
corae hints, then fragments of systems, then defective systems, then complete and 
harmonioos systems. The sound opinion held for a time by one bold speculator, 
becomes the opinion of a small minority, of a strong minority, of a majority of man- 
kind. Thus the i^reat projrress goes on, until t lie schoolboys laui^h at the jai^n which 
imposed on Bacon." From the great advances which have been made ... in 
every s[)ecies of knowledge, we inferi not that there is no more room for improvement, 
bat that in every science • • • Immense impioYements mav be confidently 
expected "(ib. 815). 
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unknown/* from whence a pencil of light occasionally streams, 
reveals the abysses wherein intellect is enthroned, in the majesty 
of its being. Man*s perceptions are but forms magnetically im* 
pressed on the retina — were these sense perceptions our all, the 
mind of man would be but a more comprehensively progressed 
instinct. VVithin man is a beyond, and when the mind becomes * 
abstracted from sensuous perceptions, in the intangible it per- 
ceives the Real, the Universal, the Enduring, the IJnkudkkgy the 
Eternal. In every object of perception, in every ideal conceived, 
the Known and the Unknown are so intimately mtermtxed that 
to the finite there can be no finality, therefore man cannot com- 
prehend all the Finite. If the things of the finite baffle research, 
the Unfathomable infinite must necessarily be the more inscrut- 
able, if the boast of Nag^i were consummated, man then would 
be at the apex of his power, and vet still would be environed 
by the inaccessible and unapproachable ; and but for the a/ter ego 
enshrined in the inmost recesses of his intelligence, he could con- 
ceive no beyond — no Infinite concealed in the Finite. 

If there be Law in Nature, there must have been an antecedent 
to law. If there be Form in Nature, there must have been Intel- 
ligence to arrange it — hence an antecedent to form. If there be 
Order in Nature, there must have been Direction, direction is 
the antithesis of acctdmt or chance. If the £arth spontaneously 
{afuwoca gemratto) produced, it was fecund through Vital 
Energy. Lucretius said of the earth, ^ she being itr^egnatid 
duces'' (supra^ p. 173). If in Nature there was Generation, it 
had an antecedent. From law results homogeneity and order, 
showing a purpose in its institution ; if Purpose, then intelligent 
direction. As in Nature are found LAW, FORM, ORDER, VITAL 
ENERGY, GENERATION, DIRECTION, PURPOSE and INTEL. 
LIGENCE, then Intelligence was ptrftcted in their UNITY. If 
there be Unity, there must be Individualism, if an individualism, 
then a Personification ; and we arrive at an indxvidmli%ed or 
pmonified intilUgenee^ hence at Bsseaa 9r Spirit. This Essence 
or Spirit would comprise in itself all fFisdm and Pmety for in it 
and through it, the Lessons of Nature teach, are aU PHENOMENA, 
hence it is Omniscient, Omnipotent, Omnipresent, hence an 
ENTITY. Principles are Universal, and their Universality con- 
stitutes the GREAT POSITIVE MIND, Jlmhhty and Etemaig at 
whose fiat the Kosmos arose. This Personified Intelli^nce ruin 
Jily perfects AU^ exists in AU-^hittkQt this Great Positive Mind, 
Omniscient in wisdom. Omnipotent in power. Omnipresent in 
Spirit, is the GREAT PERSONAL ENTITY mhtch ereatedydirects and 
superintends^ — it is the Great Vital Energy. Must we not say, thaf . 
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this Great Intelligence, Eternal in its ENTITY, is GOD, the 
Creator of the Kesnus^ its IntelUgent Directory and its Frevidence. 

To have adequately presented the subjects commented on in 
this treatise would have required volumes ; therefore the efibrt 
has been confined to an exposition of their broader features. 
Generally the facts of Science have been accepted, the review 
exposes speculative hypotheses ultra as any pictured by theologies 
or idealistic superstitions. For force and matter Physicists assume 
certainty and finality ; when on examination both are found to 
be evanescent and changing, there is no principle revealed whereon 
the REAL can be based. On the assumption that certainty con- 
stitutes the basis of scientific hypotheses, as from a stronghold, 
Theologies are assailed. It were quite as scientific to say that a 
negro is not a man because his skin is black and his hair 
woolly, as to say that Theologies are unreal because a priori con- 
ceptions are adduced as their fundamental bases, and that neces- 
sarily they are uncertain because these bases cannot be objectively 
presented ; to this length the adverse argument extends. Science 
and Theology have their origin in the Finite; Science being 
formulated through symbolic perception — Theology through a 
conceptive idealism. Faith is a necessary element in both 
systems, they being but the embodiment of man's thought ; on 
the one side faith is concentrated in material projections, on the 
other in an ideal sympathy. As neither system can adduce in 
verification that proof which an imperative certainty demands, it 
seems a visionary presumption for either to assume that they have 
solved the mystery of the problem involved in the being of man. 
It may be said that Intelligence, as the conceptive and sub- 
jective, exceeds the perceptive objective, so Theology, because of 
the subjectivity of the basis it assumes, transcends the material 
hypotheses. If the contention be matter or spirit as the Ultimate 
firom whence all has arisen and to which all will return — there is 
little doubt but that both deductive and inductive evidences point 
to the latter, because whatever the argument adduced, the sub- 
jective principle must precede the objective presentment. The 
one fact appertaining to the races of man, universal in its applica* 
don, b the Religious sentiment, and whether its expression be a 
fiiith, a creed, or a superstition, it presents the broad line of 
demarkation between animal insdnctives and human intelligence — 
indissolubly blending the perceptive and material with the con- 
ceptive and ideal. If there be any persistent universal principle 
inherent in the arguments adduced, it is that intelligence (broadly 
defined as the spiritual) precedes all material presentments. 

It has been my endeavour fairly to present the possibilities of 
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the Material and Spiritual positions. All cultured men have 
capacity for the examination of the premisses, but all men have 
not the leisure, and this must plead my excuse for intruding into 
those realms of Chaos— -Science and Theology. Certainty has 
been my quest and the result of my research, shortly put, u that 
the nuasuri of truth is itt universality ^ and that in this universaUty 
abniy certainty is to be found: a hard and fast line which admits 
of no demotion i all beyond being an interminable confusion. 
Man does not and cannot know all the finite. The processes 
of Science show the conflict of hypotheses wherein the tangible 
and intangible, the supposititious and the real, the material and 
spiritual, are confusedly mingled : the researches of Philosophy 
disclose man's intelligence to be everywhere overshadowed by the 
Infinite and the Unknown, at the same time evolving spiritual 
possibilities which appear to be lost in the mystic and the marvel- 
lous. In the quest for the Ultimate^ the possibilities of the Finite 
Hnd their expression in Du Bois Rey mend's aphorism — 

Ignoramus Ignorabimus. 
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